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INTRODUCTION
A study o f th e  predatoiy e f f e c t s  o f a reduced magpie ( Pica pica  
hudsonia) population on ring-necked pheasants ( Phasianus co lch icu s  
torquatus) was conducted on a 6 .3  square m ile area in  th e Burnt Fork 
V a l l ^ ,  Montana, during 1962 and 1963. This in v e s t ig a tio n  co n stitu ted  
th e fourth  and f in a l  phase o f  a long-range stu(fy o f  the magpie as a 
predator on th e eggs o f ring-necked pheasants. A review o f  the previous 
th ree  phases w i l l  provide a background fo r  a b e tte r  understanding o f  the  
present study.
During Phase I ,  conducted in  19^6 and 19^7, Brown (19?7) d eter­
mined th e  density  o f  n estin g  magpies on the study area and evaluated the  
natural reg u la tin g  mechanisms operating w ith in  t h is  population. N estin g  
d e n s it ie s  and com position, reproduction, m o r ta lit ie s , and n estin g  t e r r i ­
to r ie s  o f  magpies were among the fa c to rs  stu d ied . The density  o f n estin g  
magpies present on th e study area during th is  phase has been termed the  
"natural" or undisturbed magpie population and frequent reference i s  
made to  t h is  in  the present in v e s t ig a tio n .
Atw ell (1959) in i t ia t e d  Phase I I  in  1958 and stud ied  the predation  
o f  an undisturbed known d en sity  magpie population on ring-necked pheasant 
n e s ts . The magpie population e x is t in g  during th is  phase was comparable 
to  th a t o f  Phase I .  Magpie predation was determined by recording the  
amount and degree o f  predation on dumny n e s ts , w ild  pheasant n e s ts , and 
n e s ts  o f  re leased  game farm hen pheasants. Reproductive r a te , hatching  
su ccess and p rod u ctiv ity  o f  th e  pheasant were used in  eva lu atin g  the  
e f f e c t s  o f  predation by magpies.
- 1-
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Phase I I I  began in  I960 when O'Halloran (196I)  trapped and removed 
magpies from th e normal w in tering  population in  an attempt to  procure a 
s ig n if ic a n t ly  reduced spring n estin g  population . An approximate per 
cent reduction in  n estin g  magpies was obtained during both years o f the  
stu(ÿ- and the c^naraics o f  the reduced population were subsequently stud ied . 
O'Halloran concluded th a t "a decreased magpie n estin g  population d en sity  
resu lted  in  no e f f e c t iv e  compensation by increased  p ro d u ctiv ity , su r v iv a l, 
or movement by th e magpie."
VKLth knowledge o f  th e  predator and p r ^  under unaltered con d ition s  
during Phases I  and I I ,  and with inform ation o f  the dynamics o f a reduced 
magpie population, i t  became f e a s ib le  to  m aintain the magpie den sity  at 
a reduced le v e l  and measure th e amount and degree o f  predation by t h is  
population on ring-necked pheasant n e s ts . Thus, the fo llow in g  o b je c tiv e s  
were pursued during th e  f in a l  phase o f  th e long-term  in v estig a tio n s
1 . To determine the n a ta lity ,  m orta lity , and p rod u ctiv ity  o f  
th e  ring-necked pheasant on the Burnt Fork stucjy area under the in f lu ­
ence o f  a reduced magpie population.
2. To measure the e f f e c t s  o f a reduced magpie population on 
pheasants by recording predation on dunrny pheasant n ests  and comparing 
with r e s u lt s  obtained when th e  dummy n ests  were under the in flu en ce  o f  
an undisturbed magpie population .
3 . To determine predation hy a reduced magpie population on the  
n e s ts  o f  re lea sed  game farm hen pheasants.
A v a r ie ty  o f  techniques was employed to  accurately  record data ob­
ta in ed  in  th e f i e l d .  C hronological f i e ld  notes were kept w ith resp ect  
to  a l l  p ertinent and p ecu liar  observations made during both years o f  the  
stu d y . To supplement th ese  records, appropriate mimeographed form sh eets
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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were used whenever p o ss ib le  so th a t a maximum amount o f data could be 
recorded in  a minimum amount o f  time in  th e f i e l d .  D uplicates o f th ese  
forms were then made a t a la te r  date. The lo c a t io n s  o f  the n ests  o f  
magpies, pheasants, and avian predators were p lo tted  on v eg eta tio n a l 
maps having a sc a le  o f  2.U in ch es to  th e m ile . These data were la te r  
tran sferred  to  maps having a sc a le  o f  e igh t in ch es to  the m ile . The 
l a t t e r  maps were a lso  used to  record the lo c a tio n s  o f  pheasant broods, 
skunk dens and red fox  dens.
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DESCRIPTION OF THE STUDY AREA
The stucfy area i s  lo ca ted  in  th e lower portion  o f  the Burnt Fork 
V a lley , one m ile ea st o f S te v e n sv ille , R ava lli County, Mcntana. Composed 
o f  6 .3  square m iles o f  ranch and farmland, i t  i s  bordered on the north 
and south by terra ces  r is in g  1^0 to  200 f e e t  above th e v a l l ^  f lo o r . The 
ea st boundary i s  the western terminus o f a sagebrush (Artemisa t r id en ta ta ) 
f l a t  and the B itte rro o t V alley  borders th e area on the w est.
Land Use
Because th e econony o f  the res id e n ts  i s  based prim arily on b eef  
ranching and dairy farming, more than 90 per cent o f the stucfy area i s  
u t i l i z e d  fo r  pasturage and th e  production o f a l f a l f a ,  w ild  hay, and 
grain . The lack o f  summer p r ec ip ita tio n  has made ex ten siv e  ir r ig a t io n  
a n e c e ss ity  and many sm all d iversion  d itch es  c r is s -c r o s s  the area. Drain­
age streams and d itch es  fed  by sp r in gs, seepage, and sprin g  overflow  o f  
th e Burnt Fork Creek further d is s e c t  the area.
Brown (195?) reported th a t 325 acres o f  land were under c u lt iv a ­
t io n  fo r  th e production o f  wheat, b a r l^ ,  and o a ts  when th e stucjy was 
in i t ia t e d  in  1956. O’Halloran ( l9 6 l)  found that grain  production had 
decreased to  l5 5  acres in  1961 with th e  remaining acreage having been 
converted to  hay and pasture. A su r v ^  o f a l l  re s id e n ts  on the stucty 
area in  I 963 revealed  th a t lUO acres were sown to  grain . This decrease  
in  grain production represents the only s ig n if ic a n t  change in  land use  
during th e e ig h t y ea rs  o f  stucfy-.
—
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Climate
C h aracter istic  o f Montana, the clim ate in  the Burnt Fork area 
c o n s is ts  o f  dry summers and u su a lly  mild w in ters. Most o f  th e  13 inches  
o f  annual average p re c ip ita tio n  f a l l s  during th e spring and f a l l  months 
(Table I ) .  The temperature extremes during th is  study were: 1962 —
9U°F. maximum, minimum; 1963 — 95°F. maximum, -28°F, minimum.
TABLE I  
CLIMATOLOGICAL SUMMAKf
O bservations Made at S te v e n sv ille  Weather S ta tion  One Mile
West o f  Stu(fy Area
Temperature P rec ip ita tio n
1962 1963 1962 1963
Month Mean
De­
parture^ Mean
De- 2 
parture
Total and 
Departure^
Total and 
Departure
Jan. 18 ,1 -li.9 12 .8 -1 0 .2 1 .0 0 -.0 7 1 .1 9 + .12
Feb. 28.1 +0.3 33 .6 +5.8 .70 - ,  30 1 .25 + .25
Mar. 31.3 -1.1: 38.1: +2.7 .1:7 - .3 6 .82 - .0 1
Apr. 1:6.6 +1.2 1:3.6 —1.8 1 .09 + .31 .29 -.1:9
May 51.5 -1 .7 52.6 —0 .6 1.69 + .17 .82 - .7 0
June 58 .9 —0 .2 58.L -0 .7 1 .67 - .0 6 2.89 +1.16
July 62 .6 -3.1: 63 .7 -2 .3 .31 - .6 2 .56 - .3 7
Aug. 62 .9 -0 .8 61:. 0 +0.3 .73 + .01: .52 - .1 7
Sept. 51 .6 -0 .6 * * .61: - .2 8 * *
O ct. 1:1.3 -1 .1 * 1.81: + .90 * *
Nov, 3U.i: +1.2 * * 2 .15 +1 .0 5 * *
Dec. 32.2 +5.2 * * 1 .0 0 - .2 0 * *
^Departure from U8-year monthly temperature mean or 50-year monthly 
p r e c ip ita tio n  mean.
2Departure from ^9-year monthly temperature mean or 5 l-y ea r  monthly 
p r e c ip ita t io n  mean.
%o data a v a ila b le .
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V egetation
A shrub-tree r ip arian  complex ( Alnus t e n u if o l ia , Betuia occiden-  
t a l i s , Crataegus d o u g la s i, Prunus s p . ,  Rosa spo, and S a lix  sp ,)  la r g e ly  
ch a ra cter izes  th e  physiognoiqy o f the Burnt Fork s tu i^  area (Figure 1 ) .  
This complex provides cover fo r  th e pheasant throughout th e year w hile  
a l f a l f a ,  w ild  hay, and grain crops afford  a d d itio n a l cover from la t e  
spring to  early  f a l l .  Some fencerows support w ild  rose (Rosa s p . ) ,  snow- 
berry ( Symphoricarpos s p . ) , goldenrod ( Solidago s p . ) , and various g ra sses , 
but th e se  are not common. The type and d is tr ib u tio n  o f  v eg eta tio n  on the  
stu<^ area i s  p resen tly  lim ite d  by a g r icu ltu ra l land u se .
For a more d e ta ile d  d escr ip tio n  o f th e  stucfy area see  Brown (1957) 
and A tw ell (1959).
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L?
Oi
iCtc
H
I
Iĉ
I
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
MAGPIE POPULATION REDUCTION
To ob ta in  a ^0 per cent reduction  o f  n estin g  magpies on the Burnt 
Fork stucfy area , i t  was necessary to  trap  and remove a known number o f  
ad u lt and ju v e n ile  b ird s  from th e w inter population  during both years o f  
th e  stu<fy, O'Halloran ( l9 6 l )  found no e f f e c t iv e  compensation occurred  
in  th e n e s tin g  magpie population  as a r e s u lt  o f  the ^0 per cent red u ction .
He concluded th a t p op u lation s o f  n estin g  magpies could be reduced and 
m aintained a t reduced l e v e l s  through w inter removal o f  b ir d s . Accord­
in g ly ,  381 and IU6 magpies were k i l le d  during th e  reduction programs o f  
1962 and 1963, r e s p e c t iv e ly .  This e f fe c te d  an approximate SO per cent 
red u ction  o f  n e stin g  magpies during each o f  th e  two y ea rs  (Table I I ) .
Magpie removal during t h is  stuc^ began in  l a t e  December o f  1961 
and ea r ly  Januaiy o f  1962, and was concluded in  l a t e  March and early  
A p ril o f  1962 and 1963, r e s p e c t iv e ly . Eight tr a p s , f iv e  f e e t  square, 
en closed  w ith  1 -in ch  mesh chicken wire and having a funnel a t ground 
l e v e l  were used in  th e  trapp ing  program. The trap s were in  operation  
from two to  th ree  days a week and were b a ited  w ith  su e t , pork crack lin gs  
and meat scra p s. These b a it s  proved h igh ly  e f f e c t iv e  e s p e c ia lly  during 
co ld  weather or when snow was on th e  ground.
Early in  th e  w in ter , trap s were placed rath er evenly over the  
e n t ir e  stu(fy area and l e f t  a t th e lo c a t io n s  as lo n g  as magpies were being  
captured. Whenever a trap  f a i le d  to  a t tr a c t  new b ird s fo r  two or th ree  
days in  su c c e ss io n , th e  s tru ctu re  was moved to  a new lo c a t io n . As tra p ­
p ing progressed , i t  became evident th a t some trap  s i t e s  were more s u c c e s s fu l
- 8 -
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TABLE n
SUMMARY OF BURNT FORK MAGPIE REMOVAL DATA
Winter 1961-62 Winter 1962-63
IfeAP MAGPIES Sex Age Trap Magpies Sex age
Date Un it s Removed Male Female Adult JUV, Date Units Removed Male Female ADULT JUV,
12-20-61 8 73 34 39 4 69 1 -7 -63 1 6 1 5 1 5
12-21-61 8 84 28 56 2 82 1 -1 3 -6 3 2 3 0 3 3 0
12-22-61 10 88 32 56 13 75 1-19-63 3 21 9 12 4 17
12-29-61 8 2 0 2 0 2 1-2 0 -6 3 3 14 10 4 5 9
12-30-61 8 5 2 3 0 5 1-2 6 -6 3 3 8 1 7 1 7
12-31-61 8 16 9 7 7 9 1 -2 7 -6 3 5 17 7 10 3 14
1 -6 -6 2 8 15 8 7 2 13 2 -2 -6 3 6 5 1 4 0 5
1 -7 -6 2 8 3 1 2 0 3 2 -3 -6 3 6 5 2 3 2 3
1-13-62 8 31 1 6 15 4 27 2 -9 -6 3 4 16 6 10 3 13
1-14 -62 8 23 6 17 8 15 2 -1 9 -6 3 6 10 2 8 2 8
2 -17 -62 8 8 4 4 7 1 3-9-63 6 4 3 1 0 4
3-3 -62 8 9 4 5 4 5 3-10-63 2 1 1 0 1 0
3 -4 -6 2 8 7 2 5 2 5 3 -16 -63 4 2 1 1 1 1
3-1 1 -6 2 7 14, 4 10 5 9 3-28-63 6 4 3 1 1 3 ,
0 3̂  2 1 2 1 3-29-63 6 5 1 4 1 4  VO
3-30-63 2 1 0 1 0 1 ‘
4 -1 -6 3 4 2 1 1 0 2
4 -2 -6 3 8 3 0 3 0 3
4 -4 -6 3 4 3 1 2 1 2
4 -6 -6 3 4 3_ 0 3 2 1
___ ? 2 i f _4 J. _3 J O
TOTALS 1 1 3 381 152 229 60 321 es 146 54 92 34 1 1 2
1961-62 SuMwARY 1962-63 Summary
Trapping  success: 3 ,3 5  magpies per trap unit Trapping success : 1 . 56 m a g p ie s  per trap UNIT
Sex r a t io : 1 MALE : 1 ,51 FEMALES Sex r a t io ; 1 MALE : 1 , 70 FEMALES
Age ratio: 1 ADULT ; 5 ,3 5  JUVENILES Age ratio: 1 a d u lt ; 3 ,2 9  JUVENILES
 ̂THREE MAGPSES WERE FOUND DEAD IN THE TRAPS; SINCE NO TRAPPING EFFORT WAS MADE TO REMOVE THESE BIRDS, THEY WERE NOT INCLUDED IN FIGURES USED 
TO DETERMINE TRAPPING SUCCESS,
^R ancher t ra p p e d  and k i l l e d  13  m agp ies; no t r a p p in g  e f f o r t  d a ta  were a v a i la b le  so th e se  b i r d s  were n o t  used in  d e te rm in in g  -mAPPiNo succesSo 
H ow ever, th e y  w ere  used in  co m p u tin g  sex and  age r a t i o s .
—X 0 “
than o th e rs . Subsequently, trapp ing e f fo r t  was concentrated in  th ese  
areas in  an attempt to  capture as many magpies as p o s s ib le . This method 
proved e f f e c t iv e  during both trapping season s.
Sexing and Ageing Magpies
The same methods employed by Brown (195?) were used to  sex and 
age captured magpies. Magpies having a fo o t pad len gth  (from h allu x  to  
middle to e )  o f  U? mm. or more were considered to  be m ales; th o se  l e s s  
than L7 mm. were considered  fem ales. In u sin g  t h is  method. Brown a t ­
ta in ed  97 per cent accuracy in  separation  o f  sex es  from a sample o f  105 
m agpies. In 1963, a u to p sies  o f 53 magpies showed th a t 96 per cent o f  
th e  b ird s  had been sexed c o r r ec tly  by u sin g  fo o t  pad len g th s  as c r i t e r ia  
fo r  sex in g .
The shape o f  th e  term inal p ortions o f  the outer r e t r ic e s  was used  
as a c r ite r io n  fo r  ageing m agpies. As suggested by L indsdale (1937)»  
roundness o f  th ese  fe a th e r s  in d ica ted  y e a r lin g  b ird s and squareness 
in d ic a ted  a d u lts . Brown (1957) found t h is  method to  be 100 per cent 
r e l ia b le  on observation s o f  a known-age sample o f  $2 magpies.
Sex and Age R atios
Of th e 381 magpies k i l l e d  in  1962, 152 were males and 229 were 
fem ales y ie ld in g  a sex r a t io  o f  1 male to  1 .5  fem ales. In 1963, 5L males 
and 92 fem ales were removed fo r  a sex r a t io  o f  1 male to  1 .7  fem ales. 
These r a t io s  are s im ila r  to  th o se  found by Brown (1957) and O’Halloran  
( 1961) in  th e  Burnt Fork during 1956-57 and 1960-61, r e s p e c t iv e ly , which 
ranged from 1 male to  1 fem ale in  1956 to  1 male to  1 .8  fem ales in  1961.
The ju v e n ile  to  ad u lt r a t io  in  1962 was and t h is  r a t io  de­
creased  to  3 . 3:1 in  1963. Although t h is  d iffe r e n c e  probably represented
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a lower su rv iv a l o f  ju v e n ile s  during th e  second y e a r , no measure o f  
f le d g l in g  su rv iv a l was made between f le d g in g  in  1962 and the fo llo w in g  
n e s tin g  season in  1963 to  su b sta n tia te  t h is  Inypothesis, However, i t  
should be noted th a t  removal o f  l e s s  than h a lf  as many b ird s in  1963 
as in  1962 r e su lte d  in  a s im ila r  n e s tin g  population  l e v e l .
Banding Magpies
P rior to  and during th e  magpie removal phases o f  t h is  stuc^ , i t  
was necessary to  band a known number o f  captured magpies fo r  r e le a se  
back in to  th e  p op u la tion . These newly banded m agpies, a long w ith  
marked and banded b ir d s  re lea sed  on th e  Burnt Fork from 19^6 through 
1961, were e s s e n t ia l  in  forming th e  b a sic  n e stin g  stock  during th e  two 
y ea rs  o f t h i s  in v e s t ig a t io n . The magpies were banded w ith s iz e  3a U. S. 
F ish  and W ild life  S erv ice  aluminum l e g  bands. During th e  w in ters o f  
1961-62 and 1962- 63 , 78 and 208 m agpies, r e s p e c t iv e ly ,  were banded and 
r e le a se d . Owing to  an unknown amount o f  in g re ss  and eg ress  o f magpies 
on th e  study area, th e  banded segment o f  th e  population could not be 
used as a d ir e c t  index in  determ ining th e number o f magpies to  be r e ­
moved in  e f fe c t in g  a SO per cent red u ction . However, t h is  in v e s t ig a to r  
and O’H alloran ( l9 6 l )  both found th a t by ex er tin g  a constant trapping  
p ressure throughout th e  w in ter and removing as many unbanded magpies 
as p o ss ib le  from the p opulation , a red u ction  o f  approxim ately 50 per 
cent could  be procured.
Trapping E ffo rt and Success
A t o t a l  o f  198 trap  u n its  ( l  trap  per day) was required to  remove 
511 magpies from th e  study area during th e  tw o-year p eriod . This repre­
se n ts  an o v e r a ll trapp ing su ccess  o f  2 .5 8  magpies per trap  u n it .  T hirteen
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a d d itio n a l magpies were k i l le d  by a rancher and th ree  by th e  in v e s t i ­
gator, but th e se  b ird s  have not been included in  determ ining trapping  
su c c ess . Trapping su ccess  decreased from 3»35 magpies per trap u n it  
in  1962 to  1 .5 6  magpies per trap  u n it  in  1963. This d ifferen ce  i s  
thought to  have been caused by th e  combination o f  a r e la t iv e ly  mild 
l a t e  w inter (Table I )  and an apparently low er su r v iv a l o f  ju v en ile  
magpies during th e  second year (Table I I ) .
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DETERMINATION OF MAGPIE AND PHEASANT BREEDING POPULATIONS 
Pheasant
Both w inter f lu s h  counts and crowing cock counts were used to  
determine th e pheasant breed ing populations during both years o f  th e  
study. The s iz e  o f  th e  Wild pheasant breeding population was used as  
a base o f  referen ce  fo r  determ ining n a t a l i t y ,  m o rta lity , and produc­
t i v i t y  o f  t h is  b a s ic  pheasant s to ck .
Winter Flush Counts. W inter f lu s h  counts o f pheasants were con­
ducted from la t e  January to  mid-March (T ables XX and XXI, Appendix).
With the a s s is ta n c e  o f  a German sh ort-h a ired  p o in ter , searches fo r  th e  
pheasants a t th e ir  r o o s tin g  s i t e s  were begun a t d a y lig h t or sh o r tly  
th e r e a fte r .  During periods o f  mild w eather, counts were a lso  obtained  
w hile the b ird s were feed in g  in  stu b b le  f i e ld s  or in  open p astu res. The 
study area was sy ste m a tica lly  covered tw ice  each w in ter . In a d d itio n , 
numerous observations were made o f  b ird s a lon g  th e  roads when commuting 
from one s e c tio n  to  another. Pheasants were u su a lly  in  groups o f  2 to  
th e  la r g e s t  aggregation  c o n s is te d  o f  23 in d iv id u a ls .
Sex R a tio s . The w inter sex r a t io s  o f  w ild  pheasants on the study  
area were 1 m ale:2 .66  fem ales in  1962 and 1 male?2 .1  fem ales in  1963 
(T able I I I ) .  These r a t io s  compare favorab ly  w ith  th o se  found by A tw ell 
(1959) w h ile  working in  th e  Burnt Fork in  1958 and 1959 ( l  m ale:2 .L 
fem ales and 1 m ale:2 .1  fem a les , r e s p e c t iv e ly ) ,  and are s im ila r  to  th e  
r a t io s  o f  B askett ( l9 i i l )  in  Iowa ( l  male:2.& fem ales) ,  Linduska (19U?)
-1 3 -
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TABLE I I I
DETEFMINATION OF WILD PHEASANT BREEDING POPULATIONS
Natural Magpie 
Population^
Reduced Magpie 
Population
1958 1959 1962 1963
T otal No. Pheasants Censused
In Winter Flush Counts 336 131 318 385
Sex Ratio (M;F) 1 : 2 .a 1 :2 .1 1 :2 .66 1 :2 .1
Total No. Crowing Cocks 52 59 73 76
C alculated Wild Hen Population 125 I2h 191 160
Total No. % ld Pheasants
In Early April 177 183 267 236
Pheasants Per Square M le 30 31 U2 37
^From A tw ell (1959).
in  Michigan (l  m ale:2 .1  fem ales) ,  and Schick (191:7) in  Michigan from 1939 
to  19h2 ( l  male;2 fem ales to  1 male:3 fem ales) .  The r a t io s  are lower 
than th ose  found by Craighead and Craighead (1956) in  M chigan in  19U2 
and 19U8 ( l  male: U fem ales) , and Stokes (1956) on Pelee Island  from 19li7 
to  195l ( l  male:7«3 fem ales to  1 male:9«6 fem ales) .
Crowing Cock Counts. Because o f the r e la t iv e ly  sm all s iz e  o f the  
stucfy area, th e  method o f  counting crowing cocks developed by Kimball 
(19U9) was not used in  t h is  stucfy. In stead , a method employed by A tw ell 
(1959) in  the Burnt Fork was u t i l i z e d .  I t  was assumed th at each cock 
was t e r r i t o r ia l  and a l l  cocks crowed. The study area was covered by fo o t  
and th e  general lo c a t io n  o f  th e b ird  was p lo tted  on a f i e ld  map. Each
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cock was heard to  crow on a t l e a s t  f iv e  d iffe r e n t  days during spring  
and on severa l occasions during the mornings o f  each v i s i t .  The census 
was conducted from one hour before su n rise  to  an hour a fte r  sunrise  
from la t e  March u n t i l  m id-A pril. Using th ese  techn iques, t o ta ls  o f  73 
and 76 crowing cocks were lo ca ted  on th e  study area in  1962 and 1963, 
r e s p e c t iv e ly .
Computed Spring Population . When the crowing cock t o ta ls  are 
m u ltip lied  tim es the resp ec tiv e  sex r a t io s ,  the ca lcu la ted  w ild hen and 
t o ta l  pheasant population in  the Burnt Fork i s  obtained (Table I I I ) .  
Thus, the prenesting pheasant d en sity  in  1962 was determined to  be li2 
b ird s  per square m ile w hile 37 b ird s per square m ile were present in  
1963. Although t h is  represents a s l ig h t  in crease  over the 30 and 31 
pheasants per square m ile d e n s it ie s  reported by Atw ell (1959) fo r  the  
Burnt Fork in  1958 and 1959, r e sp e c tiv e ly , such sm all d ifferen ces  in  
spring pheasant population le v e ls  are considered normal (Lauckhart and 
McKean, 1956). Spring pheasant d e n s it ie s  on the stucfy area are co n si­
derably under th ose  reported fo r  eastern  Oregon and cen tra l Washington 
where pheasant d e n s it ie s  in  th e spring averaged 173 and 96 b ird s per 
square m ile , r e sp e c t iv e ly , fo r  a 5-year period from 19li? through 1951 
(Lauckhart and McKean, 1956). However, th is  same 5-year average in d i­
cated a d en sity  o f  liO b ird s per square m ile fo r  southeastern Washington 
which i s  comparable to  th a t o f the study area. The r e la t iv e ly  low  
pheasant d en sity  in  th e Burnt Fork V alley in d ica te s  th a t pheasant habi­
t a t  on th e area i s  o f  mediocre q u a lity .
Magpie N estin g  Census
To a scer ta in  whether th e removal o f  magpies from the w inter
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population resu lted  in  a s ig n if ic a n t ly  reduced n estin g  population, an 
in te n s iv e  magpie n estin g  census was carried  out from mid-April through 
early  May during both years o f th is  study. An a c tiv e  nest was defined  
as one where th e presence o f  a n estin g  p air o f  magpies could be estab ­
lish e d  by the presence of eggs or young in  th e n e st. These c r i t e r ia ,  
i n i t i a l l y  employed by Brown (1957) during 1956 and 1957, have been used 
by a l l  subsequent workers on th is  long-term  p roject up through 1963.
In 1956 and 1957, r e sp e c tiv e ly , Brown (1957) loca ted  361 and 
370 a c tiv e  magpie n ests  (Table XXII, Appendix). Censusing on e-h a lf o f  
th e Burnt Fork in  1958, A tw ell (1959) found th at the population exh ib ited  
l i t t l e  change and a census o f the e n tir e  area in  1959 revealed 377 a c t iv e  
n ests  were p resen t. These data in d ica te  th a t the magpie population  
e x is t in g  in  the Burnt Fork prior to  magpie reduction was remarkably 
s ta b le  and averaged 369 a c t iv e  n ests  per yea r . Follow ing winter re­
moval o f  magpies, O'Halloran (1961) lo ca ted  165 and 189 a c tiv e  n ests  
in  I960 and 1961, r e sp e c t iv e ly , or an average o f  177 n ests per breeding  
season . This represented a 52 per cent reduction o f  n estin g  b ir d s .
During th e present in v e s t ig a t io n , 179 a c t iv e  n ests  were loca ted  in  
1962 w hile l8 5  n ests  were present in  I 963. The average o f l82  n ests  
i s  a 51 per cent reduction from the pre-reduction average o f 369 a c tiv e  
n e s ts .
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PHEASMT NESTING STUDY
To evaluate  the  p redato ry  e f f e c ts  of a reduced magpie population 
on the ring-necked pheasan t, i t  was e s s e n t ia l  to  know the reproductive 
ra te  and n estin g  success of the pheasants on the Burnt Fork study area» 
T herefore, a d e ta ile d  study of the n e stin g  a c t iv i t ie s  of w ild  and re= 
leased  hen pheasants was conducted during both years* P redation  by the 
known d en sity  magpie population  and o ther p red a to rs  could then be mea­
sured and the p reda to ry  e f fe c ts  evaluated  in  terms of pheasants produced 
to  a h a rv estab le  age* Pheasant p ro d u c tiv ity  during th is  in v es tig a tio n  
could subsequently be compared to  r e s u l t s  obtained p r io r  to  magpie con­
t r o l .
Release of Game Farm Hen Pheasants
A to ta l  of 1200 a d u lt game farm hens was re leased  on th e  study 
a rea  during the two years o f th is  in v e s tig a tio n  (Table IV)* Releases 
had been made each year since th e  long-range study was begun in  1956»
Two prim ary ob jec tives were accomplished w ith the  in tro d u c tio n  of the 
game farm popu lation . F i r s t ,  toge ther m th  the w ild popu la tion , the 
in troduced b irds e s ta b lish e d  a large n estin g  sample fo r  subsequent study 
of p red a tio n  on pheasant n e s ts .  Second, the game farm hens provided a 
sample which allowed comparisons of p reda tion  on the n e s ts  of re leased  
pheasants w ith p red a tio n  on n e s ts  of w ild hens*
I t  was re a l iz e d  th a t  the re le a se s  would cause a sudden but tem­
porary  in crease  in  pheasant density  during the sp rin g . Each year pheas­
an t numbers dropped to carry ing  capacity  during the w in ter months. This
“17“
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
TABLE IV
GAME FARM PHEASANT RELEASES IN THE BURNT FORK VALLEY FROM
1956 THROUGH 196]
Year
Month
and
Day
Number
Hens
Number
Cocks
Total No.
Hens 
Released  
For the 
Year
Total No.
Cocks 
Released 
For the 
Year
Total 
Birds 
Released  
For the  
Year
A pril l8 165 16
1956 330 32 362
June U 165 16
April 18 i5o 15
1957 300 80 380
June 3 150 65
A pril 17 299 0
1958 598 0 598
May 29 299 0
A pril 29 299 0
1959 598 0 598
June 5 299 0
A pril 26 300 0
I960 599 0 599
June 10 299 0
May 6 300 0
1961 600 0 600
June 1; 300 0
A pril 30 300 0
1962 600 0 600
June 17 300 0
May 10 300 0
1963 600 0 600
June 5 300 0
TOTALS a ,225 112 a,337
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was evident in  th e spring and summer o f  1963 when only 8 o f 600 hens 
( 1 .3  per cent) from th e 1962 re le a se s  were observed on the study area. 
Although i t  might be argued th a t the introduced b ird s created an a r t i ­
f i c i a l  s itu a t io n , the q u a n tita tiv e  data obtained was advantageous to  
th e  study as a whole and greatly  o f f s e t  any d isruption  o f the natural 
co n d itio n s th a t might have occurred.
Each o f the 6OO game farm hens released  each spring was marked 
with both a numbered aluminum le g  band and a colored p la s t ic  neck je s s  
o f the type developed by Craighead and Stockstad (1956). A v a r ie ty  o f  
colored  p la s t ic  marking tapes was used to  d istin g u ish  between re lea se  
dates o f the resp ec tiv e  b ird s. By applying various paint combinations 
to  th e d iffe r e n t  colored  j e s s e s ,  a l l  600 hens o f the 1962 r e lea se s  were 
in d iv id u a lly  marked fo r  id e n t if ic a t io n  in  the f ie ld  (Table XXIII, 
Appendix). A nalysis o f  th e  data obtained in  u sin g  th is  technique 
showed th a t b irds o f  th e  1963 r e le a se s  could be marked in  groups of 
f iv e  and s t i l l  meet the needs o f the stucÿ (Table XXI7, Appendix).
This la t t e r  technique was employed fo r  two reasons: ( l )  preparation  
o f  th e  j e s s e s  required fa r  le s s  time and allowed the in v e stig a to r  to  
spend more tim e in  the f i e ld ,  and (2 ) complex paint combinations were 
elim inated  and th is  f a c i l i t a t e d  f i e ld  id e n t if ic a t io n s  o f  th e  j e s s e s .  
Since the chance o f  lo c a t in g  two s im ila r ly  marked hens in  the same area 
would be 1 in  120 (5 /6 0 0 ) , th is  p o s s ib i l i t y  was regarded as too remote 
to  in je c t  aqy s ig n if ic a n t  b ias in to  th e  r e s u lt s .
Neck markers and le g  bands were attached to  the hens from 3 to  5 
days p rio r  to  th e  r e le a s e  date a t the Montana S tate  Game Farm, Warm 
Springs, Montana. The " v io len t release"  method was used to  Insure a 
more even d isp ersa l o f  pheasants throughout th e  study area (Roby, 1951).
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Eight r e le a se  p o in ts  were e s ta b lish ed  in  th e  f i r s t  r e le a se  o f 1962 but 
one was d eleted  and two more esta b lish ed  when i t  was found th at a nearby 
rancher’s dogs were tak ing some o f the newly lib e r a te d  b ird s. The same 
r e le a se  p oin ts were subsequently used in  1963.
P rior t'' r e le a s in g  th e game farm hens on the studty area, i t  was 
r e a liz e d  th a t su rv iv a l o f  th ese  b ird s would be low s in ce  predation on 
such introduced populations i s  normally high (B uss, 19L6). This proved 
to  be th e case as 73 per cent o f  the pheasant m o r ta lit ie s  located  during 
t h i s  in v e s t ig a t io n  were known to  be game farm hens (Table XX?, Appendix), 
Predation accounted fo r  75 per cent o f  the re leased  pheasant k i l l s  
(Table XXVI, Appendix), These a n tic ip a ted  lo s s e s ,  p lus the expectation  
o f  an unknown amount o f  egress o f  b ird s from th e  area, were the reasons 
fo r  r e le a s in g  th e  la rg e  number o f hens each y ea r . In a d d itio n , the  
early  and la t e  r e le a se  d ates were esta b lish ed  so that a n estin g  popu­
la t io n  would be a v a ila b le  throughout th e  e n tir e  summer fo r  subsequent 
study o f  predation on th e pheasant n e s ts .
C o llec tio n  o f  N estin g  Data
The study area was covered rep eated ly  throughout the summer in  
search o f  pheasant n e s ts . Three w e ll-tr a in e d  German short-h aired  p o in t­
ers were used to  lo c a te  th e  n ests ;  a s in g le  fem ale was used the f i r s t  
year w h ile  both a male and a fem ale were employed during the second year. 
The dogs were tra in ed  to  hold point w hile the in v e s t ig a to r  recorded the  
con d ition  o f  th e  nest and id e n t ity  o f  the hen. The p o in ters were then  
ca rr ied  o f f  point and sent in  another d irec tio n  to  hunt. D elib erate  
f lu sh in g  o f  hens from th e n ests  was not p racticed  s in ce  p eriod ic  v i s i t s  
to  th e  n e s ts  during th e  n estin g  period in v a r ia b ly  provided an opportunity
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fo r  th e  in v e s t ig a to r  to  count th e number o f  eggs when th e  hens were not 
a t th e  s i t e s .  I t  was f e l t  th a t th is  procedure minimized the aspect o f  
d esertio n  which could be a ttr ib u ted  to  the presence o f  the in v e st ig a to r  
in  th e  f i e ld .  Inform ation obtained during each v i s i t  was transferred  
to  a cum ulative data sh eet o f  which th ere  was one fo r  each n e st. In te r ­
view s w ith  ranchers p rior  to ,  during, and fo llo w in g  mowing operations  
a lso  provided inform ation about the lo c a t io n  o f new n e s ts . Using th ese  
tech n iq u es, IOI4 and 98 pheasant n e s ts  were lo ca ted  in  1962 and 1963, 
r e s p e c t iv e ly .
R enesting . Numerous referen ces are present in  th e l i te r a tu r e  
about th e  probable occurrence o f  ren estin g  among pheasants, but few 
su b sta n tia tin g  data are published . Some workers have considered pheas­
ant n e s ts  to  be ren ests  because o f the la te n e ss  o f the season and th e  
sm all c lu tch  s iz e s  (Haraerstrora, 1936). Other in v e s t ig a to r s  have su ggest­
ed ren estin g  as a p o ss ib le  cause fo r  la rg e  percentages o f  hens producing 
broods by th e end o f  th e  n estin g  season , even though observed hatching  
su ccess percentages were com paratively small (R andall, 19hO; Knott et a l .  
19U3). To determine th e  v a l id ity  o f  ren estin g  and th e exten t to  which 
i t  occurred, Seubert (1952) conducted a study w ith marked game farm hens 
which were re lea sed  in to  a sm all en closu re . The r e s u lt s  o f th is  study 
revealed  th at many hens renested  tw ice  and a few as many as three tim es.
In the current in v e s t ig a t io n , an attempt was made to  gather r e -  
n e s tin g  inform ation each tim e an a c t iv e  n est was deserted  or destroyed . 
For a period o f  two weeks, th e  v ic in i t y  w ith in  a rad ius o f  100 yards o f  
d eserted  or destroyed n ests  was searched in te n s iv e ly  every 2 or 3 days. 
T h ereafter , p eriod ic  v i s i t s  to  th ese  areas were made throughout th e
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summer. Although many suspected ren estin g  attem pts were observed, only  
two were confirmed and both involved  game farm hens. On May 23, 1963, 
a game farm hen w ith  an in d iv id u a lized  neck j e s s  was lo ca ted  on a c lu tch  
o f  It eggs. The s i t e  was v i s i t e d  two days la t e r ,  the n est was d eserted , 
and th e  eggs had not been incubated . The hen was flu sh ed  in  th e area 
on May 2? and 29, but a ren est was not lo c a te d . Then, on June 22, th is  
hen was observed on a c lu tch  o f lit eggs some $0 f e e t  from th e f i r s t  n e st.  
Six days la t e r ,  7 egg s , con ta in in g  13-day embryos, were removed from th e  
next by magpies. However, th e  remaining 7 eggs were incubated u n t i l  
July 1 , when an unknown predator com pletely destroyed the n es t. No 
further ren estin g  was observed. Another game farm hen was observed 
w hile incubating  a c lu tc h  o f S eggs on July 8 , 1963. Incubation con­
tinued  u n t i l  July 16 when th e  n est was destroyed by mowing. The eggs 
a t th e  tim e o f n est d estru ction  contained 11-day embryos. On August L, 
th e hen was again lo ca ted  approximately 200 yards from the f i r s t  nest 
s i t e  and was incubating a c lu tch  o f  3 eggs. This ren estin g  attempt was 
su c c e ss fu l as a l l  3 eggs hatched on August 1^.
Although only two in sta n ces  o f ren estin g  were ascerta in ed , t h is  
event in  pheasant reproduction probably occurs in  the Burnt Fork more 
o fte n  than the data in d ic a te .  Evidence to  t h is  i s  provided by th e fa c t  
th a t both w ild and game farm hens were observed incubating c lu tch es  as 
l a t e  as th e l a s t  week o f August and f i r s t  week in  September. Observa­
t io n s  o f  r e la t iv e ly  la r g e  numbers o f  young ch icks in  la t e  August may a lso  
a t t e s t  th a t ren estin g  i s  not an uncommon occurrence on the area.
Clutch S izes
Only n ests  in  which incubation  had commenced (bona f id e  n ests)  
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were u t i l i z e d  in  determ ining c lu tch  s iz e s  o f pheasants in  th e Burnt Fork. 
Of th e lOlt n ests  lo ca ted  in  1962, h2 (iiO per cen t) were bona f id e  n ests  
w hile in  1963, h9 (50 per cent) o f  98 n ests  underwent incubation . Twelve 
bona f id e  w ild  n e s ts  were lo ca ted  in  1962 but only seven were found in  
1963, even though two dogs were used to  lo c a te  n ests  during the second 
y ea r . Game farm n ests  numbered 25 in  1962 and t h is  increased  to  37 
n e sts  in  I 963. F ive unknown n ests  ( id e n t ity  o f  hen was unknown) were 
lo ca ted  during each o f  th e  two y ea rs .
The c lu tch  s iz e s  fo r  n e s ts  o f  w ild , game farm, and unknown hens 
are presented in  Table V. W ld hens had an average c lu tch  s iz e  o f  10.2  
eggs during t h is  in v e s t ig a t io n  and t h is  f ig u r e  i s  id e n t ic a l  to  th e re ­
s u l t s  found by A tw ell (1959) in  the Burnt Fork. This f ig u re  i s  a lso  
s im ila r  to  the c lu tc h  s iz e s  reported by S alinger (1952) in  Idaho and 
Eklund ( I 9U2) in  Oregon where they were 9 .8  and 1 0 .L5, r e sp e c tiv e ly .
While working in  w estern Montana in  1950, Woodgerd (1952) observed an 
average c lu tch  o f  1 0 .5  eggs from a sample o f  11 su c c e ss fu l n e s ts . Find­
in g s  o f workers in  C a lifo rn ia  and the Midwest have in d ica ted  s l ig h t ly  
la r g e r  c lu tch es  than th o se  observed in  the Burnt Fork. Hart e t a l .
( 1956) found 12 eggs per c lu tch  fo r  th e  Sacramento V a l l^  in  C a lifo rn ia  
during th e  four y ears from 19U? through 1950. In Iowa, Hamerstrora (1936) 
reported an average c lu tch  s iz e  o f  11 .6  eggs over a th ree-year period . 
Data are la ck in g  w ith resp ect to  c lu tch  s iz e s  o f  re lea sed  game farm 
pheasants. Marking with penned game farm hens in  W isconsin, Buss e t a l .
( 1951) found an average c lu tch  o f  9 .9  eggs per n e s t .  A study by Seubert
( 1952) in  cen tra l Ohio revealed  an average c lu tch  o f 9 .7  eggs from a 
sample o f  63 n e s ts  o f  game farm hens which were re lea sed  in to  a 7 .8 5  
acre en closu re during 1950. In 1951, he found a mean c lu tch  o f 11 .7
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TABLE V
PHEASANT REPRODUCTIVE RATE IN THE BURNT FORK VALLEY BEFORE 
(1958-59) AND AFTER ( 1962-63) MAGPIE REDUCTION
Wild Hens
Game 
Farm Hens
Unknown
Hens T ota ls
Before Mamie 
Reduction 1958 1959 1958 1959 1958 1959 1^58 1959
T otal No. N ests 9 17 25 25 18 5 52 lt7
T otal No. Eggs 89 175 171 162 1Ü3 38 L06 375
Avg, No. Eggs 
Per Nest 9 .9  10.3 6 .9  6 .5 7 .9  7 .6 7 ,8 8.0
Two-Year Avg, 
Clutch 10.2 6 .7 7 .9 7<.9
A fter  Magpie 
Reduction 1962 1963 1962 1963 1962 1963 1963
T ota l No, N ests 12 7 25 37 5 5 k2 h9
T otal No. Eggs 12L 69 186 316 36 3L 3L6 Ll9
Avg. No. Eggs 
Per Nest 10.3 9 .9 7.Ü 8 .5 7 .2  6 .8 8.2 8 .6
Two-Year Avg. 
Clutch 10,2 8 ,1 7 .0 8.L
From A tw ell (1 9 5 9 ).
eggs among 155 incubated n e s ts . The foregoin g  data in d ic a te  th erefo re  
th a t c lu tch  s iz e s  in  th e  Burnt Fork are comparable to  th ose found in  
Idaho, Oregon, and w estern Montana, but are somewhat sm aller than th ose  
observed in  C a lifo rn ia  and the lAdwest. C lutches o f  game farm hens on 
th e  stucfy area are considerably  sm aller than th o se  reported by other  
workers but t h is  i s  understandable s in ce  b ird s re lea sed  in  the Burnt Fork
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had la id  a t  l e a s t  one c lu tch  at the Game Farm p rior  to  th e ir  r e le a s e .
When c lu tch  s iz e s  o f w ild  and re lea sed  pheasants on the study 
area are compared, th o se  o f w ild  hens averaged 2 .9  eggs la rg er  in  1962 
and l .L  eggs la r g e r  in  1963, or a two-year average d ifferen ce  o f 2 .2  
eggs (Table V ). This i s  s l ig h t ly  sm aller than th e  two-year average 
d iffe re n ce  o f  3 'h  eggs (w ild  over game farm) found by A tw ell (1959).
I t  should be noted th a t w ild  c lu tc h es  were id e n t ic a l  in  th e s tu d ie s  o f  
1958-59 and 1962-63, r e s p e c t iv e ly , and th a t th e  d ifferen ce  in  o v er a ll  
clu tch  s iz e s  ( 8 .U v s .  7 . 9) between th e  two periods can be d ir e c t ly  
a ttr ib u ted  to  varian ces in  c lu tch es  o f  th e  re lea sed  hens. This fa c to r  
w i l l  be considered la t e r  in  eva lu atin g  and comparing th e p rod u ctiv ity  
o f game farm hens during th e  reduced and undisturbed magpie population  
p eriod s.
S u ccessfu l N ests
Of the 91 bona f id e  n ests  lo ca ted  during t h is  in v e s t ig a t io n , only  
16 (1 7 .6  per cen t) were su c c e ss fu l in  hatching (Table V I). Bona f id e  
w ild  n e s ts  numbered 19 o f  which 5 (26 per cen t) hatched. Game farm hens 
were l e s s  su c c e ss fu l as only  10 ( l 6 .1  per cent) o f  62 n ests  hatched.
Hens in  th e  unknown category hatched 1 o f  10 n e s ts  fo r  a 10 per cent 
su c cess . The o v e r a ll hatching su ccess  o f  1 7 .6  per cent recorded in  t h is  
study i s  comparable to  th e  l 6 per cent found by A tw ell (1959) in  the  
Burnt Fork where only bona f id e  n e s ts  were con sid ered . A s im ila r  suc­
c e s s  f ig u r e  o f  l 8 per cent was reported by Weston (1953) in  Iowa. How­
ever , th e  l a t t e r  study included both bona f id e  n e s ts  and abandoned n ests  
in  determ ining hatching su c c ess . Other s tu d ie s  by Eklund (19U2) in  
Oregon and Stokes (1956) on P e lee  Islan d  where abandoned n ests  were
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TABLE VI. FATE OF BONA FIDE PHEASANT NESTS
Wild Hen Garae"Tarm Hen Unknown Hen
1962 1963 1962 1963 1962 1963
T otal No. o f  N ests 12 7 ^5 37 5 5
S u ccessfu l N ests
No. o f  N ests 3 2 3 7 1 0
T otal No. Eggs 28 15 18 55 11 0
Eggs Hatched 23 lit 12 51 11 0
Fate o f Unhatched Eggs
Dead Embryo I 1 0 2 0 0
I n f e r t i l e 1 0 6 2 0 0
U nsuccessfu l N ests
T otal No. N ests 9 5 22 30 h 5
T otal No. Eggs 96 51 168 261 25 3h
Fate o f  U nsuccessfu l N ests  
Predation  
Magpie
No. o f  N ests  
T otal No. Eggs , 
Magpie and Unk. Fred. 
No. o f  N ests  
T otal No. Eggs 
Skunk 
No. o f  N ests  
T otal No. Eggs 
Weasel 
No. o f  N ests  
T otal No. Eggs 
Unknown Small Mammal 
No. o f  N ests  
Total No. Eggs 
Dog 
No. o f  N ests  
Total No. Eggs . 
Predation and Other 
Magpie and Mowing 
No. o f  N ests  
T otal No. Eggs 
Other Than Predation  
D esertion  
No. o f  N ests  
T otal No. Eggs 
Mowing
No. o f  N ests  
T otal No. Eggs 
Overhead Sprinkling  
No. o f  N ests  
T otal No. Eggs
2 1 1 1 1 0
18 12 6 7 5 0
0 0 0 1 0 0
0 0 0 lU 0 0
1 2 9 11 0 3
17 19 81 91 0 19
0 0 0 0 0 1
0 0 0 0 0 7
0 0 0 1 1 0
0 0 0 8 5 0
0 0 1 3 0 0
0 0 6 26 0 0
0 0 0 1 0 0
0 0 0 9 0 0
3 0 5 5 0 0
30 0 37 U2 0 0
3 1 6 6 2 1
31 11 38 5U 15 8
0 1 0 1 0 0
0 12 0 10 0 0
1-Magpies removed 7 eggs and 
eggs.
‘̂ Magpies removed 3 eggs and 
th e  hen was incubating  th e
an unknown predator destroyed the rem aining ?
mowing demolished the n est days la t e r  w hile  
remaining 6 eggs. (Continued)
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TABLE VI. FATE OF BONA FIDE PHEASANT NESTS (Continued)
T ota ls Grand
1S62 1963 Total
Total No, o f  N ests U2 li9 91
S u ccessfu l N ests
No, o f  N ests 7 9 16
T otal No. Eggs 57 70 127
Eggs Hatched it6 65 111
Fate o f  Unhatched Eggs
Dead Embryo U 3 7
I n f e r t i l e 7 2 9
U nsuccessfu l N ests
T otal No. N ests 35 ho 75
T otal No. Eggs 289 3h9 638
Fate o f  Unsuc c e s s fu l  N ests  
Predation
Magpie
No, o f N ests h 2 6
T otal No. Eggs 29 19 h8
Magpie and Unk. Pred.^
No. o f N ests 0 1 1
T otal No. Eggs 0 Ih Ih
Skunk
No. o f  N ests 10 16 26
T otal No. Eggs 98 129 227
Weasel
No. o f N ests 0 1 1
T otal No. Eggs 0 7 7
Unknown Small Mammal
No, o f  N ests 1 1 2
T otal No. Eggs 5 8 13
Dog
No. o f  N ests 1 3 h
T otal No, Eggs 6 26 32
M a^ ie and ïfowing 
No. o f  N ests  
T otal No, Eggs 
Other Than Predation  
D esertion  
No, o f N ests  
T otal No. Eggs 
Mowing
No. o f  N ests  
T otal No. Eggs 
Overhead Sprinkling  
No. o f N ests  
T otal No. Eggs
0
0
8
67
11
8U
0
0
1
9
5
12
8
73
2
22
1
9
13
109
19
lS7
2
22
^Magpie removed 7 eggs and an unknown predator destroyed the remaining 7 
eggs.
‘̂ Magpie removed 3 eggs and mowing demolished the n est U days la te r  w hile  
th e  hen was in cu b atin g  the remaining 6 eggs.
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excluded from th e  data reported su ccesses o f  57 per cent and over 70 
per cen t, r e s p e c t iv e ly . In western Montana, Woodgerd (1952) observed 
a 61 per cent su ccess  which included abandoned n e s ts . From th ese  data, 
i t  i s  apparent th a t hatching success has remained comparable in  the 
Burnt Fork during periods o f  undisturbed (1958-59) and reduced (1962-63) 
magpie population l e v e l s .  I t  i s ,  however, considerably l e s s  than the 
f ig u r e s  determined from s tu d ie s  in  other areas.
I n f e r t i l i t y  and Embryo M o rta lity . Of I43 eggs in  5 su c cess fu l  
w ild  pheasant n e s ts ,  only 1 egg (2 .3  per cent) was i n f e r t i l e .  Game 
farm hens experienced a lower f e r t i l i t y  as 8 (1 0 .9  per cent) o f 73 eggs 
in  ten  su c c e ss fu l n e s ts  were i n f e r t i l e .  From a sample o f 12? eggs in  
16 su c ce ss fu l n e s ts , in c lu d in g  one unknown n e s t ,  egg f e r t i l i t y  fo r  the  
two years was computed to  be 92 .9  per cent (Table 7 1 ) . The f e r t i l i t y  
f ig u r e  o f  97*7 per cent observed fo r  eggs o f w ild hens i s  comparable to  
th e  96 .5  per cen t found by Woodgerd (1952) in  western Montana, the 98.2  
per cent reported by S alinger (1952) in  Idaho, and th e  98 .6  per cent 
noted by Twining e t  a l .  (19U8) in  C a lifo r n ia . The 89.1 per cent f e r t i l ­
i t y  fo r  eggs o f  game farm hens i s  s im ila r  to the 89 per cent f ig u r e  
obtained by Seubert (1952) w hile working with penned game farm hens in  
Ohio during 1950.
Embryo m o rta lity  accounted fo r  7 eggs not hatching or 5 .5  per cent 
o f  a l l  eggs in  su c c e ss fu l n e s ts . This percentage i s  considerably l e s s  
than th e  r e s u lt s  o f  Hamerstrom (1936) in  Iowa where dead embryos were 
found in  up to  li; per cent o f th e eggs observed. However, in  Iowa, 
B askett ( l9 U l)  found th a t embryo m orta lity  was resp o n sib le  fo r  6 to  7 
per cent o f  th e  eggs not hatching in  su c c e ss fu l n e s ts .  This f ig u re  then
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c lo s e ly  resem bles th a t found in  t h is  in v e s t ig a t io n .
When i n f e r t i l i t y  and embryo m orta lity  are considered togeth er , 
th ese  two fa c to r s  accounted fo r  1 2 ,6  per cent o f the eggs not hatching  
in  su c c e ss fu l n e s ts .  This i s  nearly  id e n t ic a l  to  the 12 .8  per cent 
found by N elson (1956) in  South Dakota and i s  only s l ig h t ly  l e s s  than 
th e l 6 per cent obtained by A tw ell (1959) in  the Burnt Fork and by 
Twining e t (l9U8) in  C a lifo r n ia , r e sp e c t iv e ly . These data in d ic a te  
th a t the percentage o f  eggs not hatching in  the Burnt Fork because o f  
i n f e r t i l i t y  and embryo m orta lity  i s  s im ila r  to  th a t o f  other s tu d ie s .
Fate o f  U nsuccessfu l N ests
D esertion . Buss e t  a l ,  (1951) suggested th a t la y in g  eggs at ran­
dom and d esertin g  one or two n e s ts ,  common among game farm hens, probably 
rep resen ts  ty p ic a l behavior fo r  w ild hens as w e ll .  This was found to  
be th e case during the present study. With resp ect to u n su ccessfu l bona 
f id e  n e s ts ,  d esertion  accounted fo r  21 . U per cent o f the wild n es ts  and 
19 .2  per cent o f the game farm n ests  (Table V I), When a l l  u n su ccessfu l 
bona f id e  n ests  are combined, d esertion  was resp o n sib le  for  22,9 per 
cent o f  th e  n ests  in  1962 and 12 .5  per cent in  1963, or 17.3 per cent 
fo r  th e  two years (Table V II) , F igure 2 i l lu s t r a t e s  the abandonment by 
month and in c lu d es  both bona f id e  and non-bona f id e  n e s ts .  As found by 
A tw ell (1959), d esertio n  was h igh est in  June fo llow ed  c lo s e ly  by 
and Ju ly . The l a t t e r  two months had nearly  equal amounts o f d eser tio n . 
However, i t  should be noted th at among w ild  hens, no n est d esertion  was 
recorded a f te r  June. This was to  be expected s in ce  d esertion  among 
th e se  b ird s  i s  more frequent early  in  the n estin g  season and decreases  
as th e  season progresses (S tok es, 195U). The com paratively higher
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FATE OF UNSUCCESSFCIL BONA FIDE PHEASANT NESTS DURING PERIODS OF 
UNDISTURBED (1958-59) AND REDUCED (1962-63) MAGPIE POPULATION LEVELS
Undisturbed Magpie Population Reduced Magpie Population
1958 1959 Avg. 1962 1963 Avg
Predation
Magpie 13 .0$ 10 .5$ 11 .9$ 1 1 . 1;$ 7 .5 $ 9 .3$
Skunk 37.0$ 36 . 8$ 36 .9$ 28. 6$ 1 0 . 0$ 31.7$
Weasel 2 . 2$ 2 . 6$ 2 .L$ 0 . 0$ 2 .5 $ 1 .3 $
Unknown Small Mammal 1 .3 $ 0 . 0$ 2 . 1$ 2 .9 $ 2 .5 $ 2 .7 $
Dog 2 . 2$ 0 . 0$ 1 . 2$ 2 .9 $ 7 .5 $ 5.3$
Unknown Predator 1 .3 $ 2 . 6$ 3 .6 $ 0 . 0$ 1 .3 $ 0 .7 $
T ota ls 6 3 . 0$ 5 2 .5 $ 58.1$ L5.8$ 61 .3$ 51 .0$
Other Than Predation
D esertion 17.1;$ 7 .9 $ 13 .1$ 22.9$ 12 .5 $ 17 .3$
Mowing 15 .2$ 36 .8$ 25. 0$ 31.b$ 21 .3$ 26.0$
Other Farm P r a ctices lu3$ 2 . 6$ 0 . 0$ 5^0$ 2 .7$
T ota ls 36 .9$ 17 .3$ 11 .7 $ 5k.3$ 38 .8$ 16 .0$
I
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percentage o f  d esertio n  which occurred in  1962 was d ir e c t ly  a ttr ib u ted  
to  th e  in v e s t ig a to r . Of th e 8 bona f id e  n ests  d eserted , h were abandoned 
as a r e s u lt  o f  th e  in v e s t ig a to r  a c c id e n ta lly  approaching the n est too  
c lo s e ly  or a c tu a lly  making con tact w ith th e incubating hen w hile search­
in g  fo r  n e s ts .
Man's A c t iv i t i e s . Man and h is  a g r ic u ltu r a l a c t i v i t i e s ,  e sp e c ia lly  
mowing, have been described as major causes o f  hen lo s s e s  and nest des­
tr u c tio n  in  various parts o f th e  pheasant range. Yeager e t a l .  ( l9 S l)  
found th a t an average o f  3^.8 per cent o f a l l  n ests  and $0 per cent o f  
u n su ccessfu l n e s ts  were destroyed by crop h arvestin g  on ir r ig a ted  lands 
in  Colorado from 19L8 through 19^0. In Oregon, Eklund (I9 l2 )  reported  
th a t mowing operations r esu lted  in  a 95 per cent lo s s  o f pheasant n e s ts .  
Summarizing th e r e s u lt s  o f  s tu d ie s  from four d iffe r e n t  s ta t e s ,  Trippensee 
(19^8) l i s t e d  th e  fo llo w in g  percentages o f  n est d estru ction  caused by 
mowing? Iowa 30 per c e n t, Michigan 53 per cen t, Ohio Sh per cen t, and 
P en n ^ lvan ia  50 per c e n t. In the Burnt Fork, the percentages o f  nest 
fa i lu r e  caused by mowing are l e s s  than th ose  quoted from other s tu d ie s .  
A tw ell (1959) found th a t mowing accounted fo r  an average o f 25 per cent 
o f  th e  u n su ccessfu l n e s ts  on the study area in  1958 and 1959. S im ila r ly , 
26 per cent o f u n su ccessfu l n e s ts  were demolished by t h is  cause during 
th e  present in v e s t ig a t io n  (Tables VI and V II) . These data in d ic a te  th at  
mowing lo s s e s  in  th e  Burnt Fork were probably underestim ated s in c e  ob­
ta in in g  data on t h is  fa c to r  was in c id en ta l to  ob ta in in g  inform ation  
which was more p ertin en t to  the study.
Other than a ctu a l nest d estru ctio n , i t  i s  in te r e s t in g  to  note  
th a t  mowing had a d d itio n a l e f f e c t s  on pheasant reproduction in  th e Burnt
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Fork. During t h is  study, 26 hens (9 per cent o f a l l  pheasant m ortality)  
were k i l le d  o u tr ig h t by mowers and numerous oth ers were se r io u s ly  in ­
jured (Tables XXV and XXVI, Appendix). Many o f  the cripp led  hens were 
probably rendered incapab le o f ren estin g  although no q u a n tita tiv e  data 
were obtained on t h is  a sp ec t. removal o f  dense n estin g  and ro o stin g  
cover, mowing a lso  in creased  the v u ln e r a b ility  o f  the n estin g  hens 
to  p redation . This phenomenon was p a r tic u la r ly  observed during the  
second yea r  o f  th is  study. Only one pheasant k i l l  was a ttr ib u ted  to  
f iv e  great horned ow ls (2 ad u lts and 3 young) fo r  a 38-day period prior  
to  th e  mowing o f an 80-a cre  hay f i e ld  which took p lace during th e week 
o f  July lb -2 1 . The owls were lo ca ted  in  a woodlot immediately adjacent 
to  th e  hay meadow. Follow ing mowing, a search o f  th e  hay f i e ld  v ic in i t y  
revealed  th at 6 game farm hens had recen tly  been k i l le d  by th ese  raptors  
during th e  mowing p eriod . Since 5 o f  the 6 hens were known to  have 
been n estin g  or r o o stin g  in  the f i e ld  p rior  to  mowing, the in v e s t ig a to r  
concluded th a t mowing was in d ir e c t ly  resp o n sib le  fo r  th e lo s s  o f th ese  
hens and th e ir  r e sp e c tiv e  ren estin g  p o te n t ia ls .
Farm p r a c tice s  other than mowing caused th e lo s s  o f  2 .7  per cent 
o f  u n su ccessfu l bona f id e  n e s ts . Overhead sp r in k lin g  Ir r ig a tio n  was 
resp o n sib le  fo r  th e se  n est f a i lu r e s  which occurred in  1963 (Tables VI 
and V II) , Considerably more than th e  f ig u re  reported fo r  th is  study, 
an average o f  1 0 .2  per cent o f  u n su ccessfu l n ests  in  Colorado were 
destroyed by f lo o d in g  which resu lted  from ir r ig a t io n  (Xeager e t a l . , 
1 9 5 1 ).
Predation . The same c r i t e r ia  used by A tw ell (1959) to  id e n t ify  
n est predators were adhered to in  t h is  study. Inform ation obtained from
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th e  s e r ie s  o f dumnçr pheasant n e s ts  (S tanton , 19UU) which were placed  
in  th e  f i e ld  during May, June, and July proved in va lu ab le  in  id e n t ify ­
in g  many o f  th e  nest p redators. The dummy n est s tu d ie s  are d iscussed  
la t e r  in  a separate se c t io n  (page 5 8 ). This inform ation plus informa­
t io n  from Darrow (1 9 3 8 ), Rearden (1 9 5 1 ), and Stanton (op . c i t .)  made i t  
p o ss ib le  to  id e n t ify  and d is t in g u ish  between severa l predators when 
only in d ir e c t  evidence was present a t the n est.
Predation was th e lead in g  cause o f egg lo s s e s  in  unsuccessfu l 
bona f id e  n e s ts  during both y e a r s . In 1962 and 1963, r e sp e c tiv e ly ,  
ii5 .8  per cent and 61 .8  per cent o f the u n su ccessfu l n ests  were destroyed  
t y  predators (Table V II) . These data compare favorably with the r e s u lts  
o f  A tw ell ( 1959) in  th e  Burnt Fork during 1958-59 (Table V II). Workers
from other areas o f  the nation  have reported predation fig u res  which
are considerably under th ose  fo r  th e stu (^  area . In Iowa, Baskett 
( l9 U l) , Hamerstrom (1936), and Klonglan (1955) have expressed predation  
f ig u r e s  in  th e form o f  percentages o f  u n su ccessfu l n e s ts  as I4O per cen t,
19 per c en t, and 13 per cen t, r e s p e c t iv e ly . English (l93b ) in  Michigan
and Strode and Leecfy- (19^8) in  Ohio found th a t predation was resp on sib le  
fo r  th e d estru ctio n  o f  6 and I 8 per cent o f  u n su ccessfu l n e s ts , resp ec­
t iv e ly .  In th e  more w estern p ortion  o f  the country, Eklund (l9U2) in  
th e W illam ette V alley  o f  Oregon, S a linger (1952) in  southwest Idaho, 
and Yeager e t a l ,  (1951) in  Colorado reported resp ec tiv e  nest predation  
percentages o f  l 5  per cen t, 1 3 .2  per cent and l 6 .5  per cen t. T herefore, 
except fo r  the LO per cent f ig u re  subm itted by B askett ( l9 h l)  fo r  Iowa, 
predation  on pheasant n ests  in  the Burnt Fork i s  3 to  1 tim es as great 
as percentage f ig u r e s  quoted fo r  s tu d ie s  in  other p ortion s o f the  
c o u n tiy .
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Magpies and skunks were the lead in g  predators on pheasant n ests  
during both y e a r s . Magpies were resp o n sib le  fo r  1 1 .b per cent o f  a l l
lo s s e s  among u n su ccessfu l bona f id e  n e s ts  during 1962 and 7 .5  per cent
in  1963, or a tw o-year average o f 9 .3  per cent (Table V II), Skunks 
destroyed 3 to  b tim es as many n ests  as m agpies, accounting fo r  28.6  
per cent o f  the n e s ts  in  1962 and I4O per cent in  I 963. Other predators  
combined destroyed 5 .8  and 13 .8  per cent o f th e n ests  in  1962 and 1963,
r e s p e c t iv e ly . A ll predators, other than the magpie, c o l le c t iv e ly  des­
troyed  75 per cent and 87 .8  per cent o f  the n ests  l o s t  only to  preda­
t io n  in  1962 and 1963, r e s p e c t iv e ly .
P rior to  magpie reduction  in  1958 and 1959, 10 o f 8ü (1 1 .9  per 
cent) u n su ccessfu l bona f id e  n e s ts  were destroyed by magpies. In 1962 
and 1963, fo llo w in g  a 5 l  per cent reduction  o f th e  magpie population , 
lo s s e s  o f  7 o f  75 (9 .3  per cen t) n e s ts  were a ttr ib u ted  to  the magpie. 
A p p lica tion  o f  th e  Chi-Square to  th ese  data in d ic a te s  th a t no s i g n i f i ­
cant change in  magpie predation occurred a t the 5 pe^ cent confidence  
l e v e l  between the two p eriod s. Therefore, although magpie predation  
decreased s l ig h t ly  in  1962-63, t h is  decrease i s  not s t a t i s t i c a l ly  s ig ­
n if ic a n t  and i s  c e r ta in ly  not commensurate w ith the 5 l  per cent reduc­
t io n  o f  th e  magpie predator population .
When the predation caused n est fa ilu r e s  are examined according  
to  months, i t  i s  seen th a t th e magpie exerted  i t s  h ea v iest pressure  
ea r ly  in  th e season and became a l e s s  important predator as the summer 
progressed (F igure 2 ) .  C onversely, skunk predation was l ig h t e s t  early  
in  th e  season but surpassed th e magpie in  June, Ju ly , and August. This 
phenomenon i s  b e liev ed  to  have r esu lted  from a combination o f fa c to r s .  
As th e pheasant n estin g  season advanced, th e  emergence and growth of
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new v e g e ta tio n  provided th e  pheasants w ith more dense cover in  which 
to  n e s t .  Skunks, which lo c a te  n e s ts  p rim arily  by sc e n t, were not de­
te r r e d  from th e i r  preying on pheasant eggs by th e  in c rease  of cover. 
However, magpies, which lo c a te  n e s ts  by s ig h t a lone , were c u r ta ile d  in  
t h e i r  p reda to ry  e f f o r t s  by th e  new v e g e ta tiv e  growth. Evidence o f t h i s  
f a c t  i s  provided in  Table V III where magpie p reda tion  i s  re la te d  to  th e  
degrees o f n es t concealm ent. An exp lanation  of th e  method used to  r a te  
th e  degree of n es t concealment appears in  the  se c tio n  on dumny nest 
s tu d ie s  (page 58 ). Magpie p reda tion  invo lv ing  n e s ts  loca ted  in  l ig h t  
cover was approxim ately o n e -th ird  g re a te r  than th a t  recorded fo r  n e sts  
in  medium cover and k tim es th e  amount occu rring  among nests  in  heavy 
cover. Even among n e s ts  o f l ig h t  concealm ent, magpie p redation  de­
creased  as th e  summer p rogressed . This would suggest th a t  the  shortage 
o f  o th e r  s ta p le  foods e a r ly  in  th e  season may have caused the  magpie 
to  prey on pheasant eggs more in te n s iv e ly  during  May and June. While 
ev a lu a tin g  d e s tru c tiv e  agen ts o f pheasant n e s ts  in  Iowa, Kozicky and 
Hendrickson (1956) rep o rted  s im ila r  f in d in g s  w ith re sp e c t to  crow pred­
a tio n , These workers s ta te d , "Crows a re  e sp e c ia lly  a c tiv e  on n ests  
e a r ly  in  th e  pheasant n e s tin g  season , A pril and May, when cover condi­
t io n s  a re  poor and th e re  i s  a r e l a t iv e  s c a rc i ty  o f n a tu ra l food,"
Since th e  food h a b its  and p r y in g  a b i l i t i e s  o f crows and magpies a re  
com parable, such fin d in g s  a re  a p p lica b le  to  th e  magpie as w ell.
Magpie P redation  On N ests Of Game Farm Hens
An in te g r a l  p a r t  o f th e  p resen t study was to  measure the  e f fe c ts  
o f  a reduced magpie population  on pheasants by reco rd ing  magpie preda­
t io n  on th e  n e s ts  o f game farm hens. Both ea rly  and l a t e  re le a se s
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TABLE F i l l
MAGPIE PREDATION ON PHEASANT NESTS RELATED TO MONTHS 
AND DEGREE OF NEST CONCEALMENT (1962-63)
Months Light Medium Heavy T otals
MAT
T otal No. o f  N ests 10 10 3 23
No. o f  N ests Disturbed  
by Magpies 7 h 1 12
Per cent o f  N ests D is­
turbed by Magpies 70 .0 ho.o 33.3 52.2
JUNE
T otal No. o f  N ests 36 31 8 75
No. o f  N ests Disturbed  
by Magpies 9 6 0 15
Per cen t o f  N ests  D is­
turbed by Magpies 25.0 1 9 .U 0 .0 20 .0
JULY
T otal No. o f  N ests 28 38 6 72
No. o f  N ests Disturbed  
ty  Magpies 2 2 0 h
Per cent o f  N ests D is­
turbed by Magpies 7 .1 5 .3 0 .0 5 .6
AUGUST
T otal No. o f  N ests 11 8 2 21
No. o f N ests Disturbed  
6y Magpies 0 0 0 0
Per cent o f  N ests D is­
turbed by Magpies 0 .0 0 .0 0 .0 0 .0
TOTALS (1962-63)
T otal No, o f  N ests 85 87 19 191
No. o f  N ests Disturbed  
by Magpies 18 12 1 31
Per cen t o f  N ests D is­
turbed by Magpies 21.2 13.8 5 .3 16.2
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(T able 17) o f  pheasants were made during both years so th a t a n estin g  
segment o f  the pheasant popu lation  would be a v a ila b le  fo r  stucfy through­
out th e  e n tir e  sununer. Because on ly  a sm all number o f  w ild  n ests  were 
lo c a te d , e s p e c ia l ly  a f te r  June, t h is  phase o f  the tw o-year in v e s t ig a ­
t io n  was in v a lu a b le  in  measuring and eva lu atin g  magpie predation during  
th e  e n t ir e  n estin g  season o f  May through August.
Methods and T echniques. Only a c t iv e  game farm n e s ts  were used  
in  measuring magpie predation  on th e  introduced pheasants. An a c t iv e  
n e st  was d efin ed  as a n est con ta in in g  a t l e a s t  2 eggs and having e ith e r  
an in cu b atin g  or n e s tin g  hen present when th e n est was lo ca te d . Dropped 
eggs, s in g le  eggs in  poorly  fash ion ed  n e s ts , and deserted n es ts  were 
not considered  s in c e  predation  on such n ests  and eggs i s  in con seq u en tia l 
to  pheasant reproduction (Buss e t  ^ . ,  1951 ; D ale, 1956). With th e ex­
cep tio n  o f  two c a se s , magpies removed a l l  eggs when preying upon a n e s t .  
Since only p ortion s o f  th e  t o t a l  c lu tc h es  were removed in  th ese  in ­
s ta n c e s , d estru ctio n  o f  o n e -h a lf  o f  th e  r e sp e c tiv e  n ests  was a ttr ib u ted  
to  magpie predation  (T able IX ).
R e su lts . Only 9 .2  per cent o f  a l l  a c t iv e  game farm n ests  lo ca ted  
during th e  two y ea rs  were destroyed  by magpies (Table IX ). Predation  
was g r e a te s t  in  May, showed a d r a s tic  drop during June, and was p r a c t i­
c a l ly  n on ex isten t in  July  and August. These r e s u lt s  are s im ila r  to  
th o se  reported  fo r  th e  Burnt Fork population  as a whole (Table V I I I ) . 
However, s in c e  many o f  th e  n e s ts  destroyed in  represented  i n i t i a l  
attem pts o f  th e  n estin g  season and would probably have been d eserted  
(S eu b ert, 1952), even the 9 .2  per cent f ig u r e  tends to  overemphasize 
th e  in te n s i ty  o f  magpie predation and i t s  e f f e c t s  on pheasant reproduction.
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TABLE IX
MGPIE PREDATION ON NESTS OF GAME FARM HENS 
RELATED TO MONTHS AND DATES OF HEN RELEASES
(1962- 63)
May June Jaly August T ota ls
Early R eleases^
T ota l No. A ctiv e  
N ests 11 13 11 If 39
No, N ests Destroyed  
by Magpies 7 1 .5 0 0 8 .5
Per cent o f  N ests  
Destroyed 63 ,6 11 ,5 0 ,0 0 . 0 21,8
L ate R eleases^
T ota l No. A ctiv e  
N ests 0 22 32 5 59
No. N ests Destroyed  
by Magpies 0 0 0 , 5 0 0 .5
Per cen t o f  N ests  
Destroyed 0 . 0 0 , 0 1 .6 0 ,0 0 ,8
T o ta ls
T ota l No, A ctive  
N ests 11 35 Ii3 9 98
No, N ests  Destroyed  
by Magpies 7 1 .5 0 , 5 0 9
Per cen t o f  N ests  
Destroyed 6 3 .6 L.3 1 ,2 0 , 0 9 .2
^R eleases made on A p ril 30, 1962, and May 10 , 1963, 
R e le a s e s  made on June 17 , 1962, and June 3 , 1963.
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When bona f id e  n e s ts  (n e s ts  in  which in cu b a tio n  had commenced) only a re  
co n sid ered , magpies were re sp o n s ib le  fo r  lo s s e s  o f 5 .8  per cen t o f th e  
u n su c ce ss fu l n e s ts  in  t h i s  ca tego ry . The l a t t e r  f ig u re  then  p resen ts  
a more a c c u ra te  p ic tu re  w ith  re sp e c t to  th e  e f f e c ts  o f a reduced magpie 
p o p u la tio n  on n e s ts  o f  in troduced  hens during  th e  p resen t in v e s tig a t io n .
P rior to  magpie red u ctio n , A tw ell (1959) reported th a t lli per 
cen t o f  u n su cce ssfu l bona f id e  game farm n e s ts  were destroyed by magpies. 
This f ig u r e  i s  s l i g h t ly  more than tw ice  as great as the 5 .8  per cent 
found in  1962-63. Although t h is  d iffe r e n c e  would appear to  be c o rre la ­
te d  w ith  th e 50 per cent reduction  o f  m agpies, a n a ly s is  o f  the data sug­
g e s ts  another cause fo r  the d is s im ila r ity .  Dates o f f i r s t  r e le a se s  o f  
game farm hens in  1958 and 1959 averaged nearly  2 weeks e a r lie r  than 
f i r s t  r e le a s e s  o f 1962 and 1963 (Table IV ). Figure 2 i l lu s t r a te d  th a t  
magpie predation was most in te n se  early  in  th e  season and correspond­
in g ly ,  Table IX shows n e s ts  o f  f i r s t  r e le a s e s  su ffered  considerably more 
magpie predation  than n e s ts  o f  la t e r  r e le a s e s .  T herefore, prior to mag­
p ie  red u ctio n , game farm n e s ts  were exposed to  predation not only fo r  a 
lon ger  p eriod , but a lso  a t a tim e when magpie predation was o f g rea test  
in t e n s i t y .  These data suggest th a t  d iffe r e n c e s  in  magpie predation on 
game farm n e s ts  were more d ir e c t ly  co rre la ted  w ith  r e le a se  dates o f in ­
troduced pheasants, ra th er than magpie population  l e v e l s  e x is t in g  b efore  
and a f te r  magpie c o n tr o l.
In a l l  but two c a se s , magpies destroy a l l  eggs when preying upon 
eggs in  a c t iv e  n e s t s .  S ince both n e s ts  were bona f id e  and the hen con­
tin u ed  to  in cu b ate a f t e r  th e predation attem pts were made, th ese  two 
in s ta n c e s  are noteworthy. The f i r s t  o f  th e se  observances was made on 
June 28, I 963. A game farm n est (e a r ly  r e le a se )  known to have contained
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eggs was v i s i t e d  in  l a t e  afternoon and 7 eggs had been destroyed .
An egg w ith  mandibular punctures was lo ca ted  about 12 inches from the  
n est bow l. In a d d itio n , egg s h e l l  fragments and ex c re tia  below a
nearby fen ce  p ost made i t  p o ss ib le  to  d e f in i t e ly  id e n t ify  magpies as
th e  pred ators. The hen returned to  th e n est ty  th e fo llow in g  morning 
and continued to  in cu b ate th e rem aining 7 eggs which contained 13-day 
em biyos. On July 1 ,  t h is  n est was com pletely  destroy by an unknown 
p red ator. The second occurrence o f  p a r t ia l  c lu tch  d estru ction  by mag­
p ie s  was noted on July 9 , 1963. On t h is  occasion , w ith the aid o f  
7 X 50 b in o cu la rs , the in v e s t ig a to r  observed f iv e  ju v e n ile  magpies 
feed in g  on a game farm n est ( la t e  r e le a s e ) . The magpies had been at
th e  s i t e  for  l e s s  than a minute ^ e n  they were fr ig h ten ed  away by a
rancher ir r ig a t in g  a nearby f i e l d .  A v i s i t  to  th e n est revealed  th a t  
3 eggs, from a known c lu tc h  o f  9 eggs, had been destroyed . Upon break­
in g  another egg in  th e  n e s t ,  th e  in v e s t ig a to r  found i t  contained a l i v ­
in g  12-13 day embryo. When th e s i t e  was again v i s i t e d  on July 12 , th e  
hen was in cu b atin g  th e  rem aining egg s. On July lU , raovdng op erations  
dem olished th e  n est and se r io u s ly  in ju red  the hen as evidenced by th e  
presence o f  numerous fe a th e r s  and a p ortion  o f th e  neck j e s s  a t th e  
n e s t .
P ro d u ctiv ity
Pheasant p ro d u ctiv ity  was a lso  used to  measure th e e f f e c t s  o f  a 
reduced magpie popu lation  on pheasants. Provided other in flu en c in g  
f a c to r s  (w eather, land u se , e t c . )  remained comparable both b efore and 
a f te r  magpie c o n tr o l, p ro d u ctiv ity  data obtained  during th ese  periods  
could  be compared and evaluated  w ith  resp ect to  the e x is te n t  magpie
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population  l e v e l s .  Two methods were used to  secure p rod u ctiv ity  in fo r ­
m ation: summer brood counts and la t e  August pheasant cen su ses.
Brood Count Methods and Techniques. For comparative purposes, 
th e  brood count methods and techn iques employed by A tw ell (1959) were 
u t i l i z e d  during t h is  in v e s t ig a t io n . Brood data were u su a lly  gathered  
in  th e  ea r ly  morning and la t e  afternoon  hours throughout the summer 
w ith  th e  a id  o f  a German sh ort-h a ired  p o in ter . Broods were c la s s i f i e d  
in to  th e  fo llo w in g  s iz e  and age groups:
Phase I ------  From hatching u n t i l  f l i g h t  s ta tu s  was gained.
Phase I I  — When th e  b ird  was ab le to  f l y  u n t i l  i t  reached
th e  s iz e  of a Hungarian partridge ( Perdix perdix) .
Phase I I I  — Larger than a Hungarian p artridge but sm aller
than an adu lt pheasant.
During th e  course o f  t h is  in v e s t ig a t io n , th e  study area was 
covered rep eated ly  each summer and th e movements o f  w ild  broods (Figure  
3) and broods o f  marked game farm hens (F igure h) were determ ined. With 
knowledge o f  th e se  movements plus inform ation  on th e  s iz e  (number) and 
age o f  th e  r e sp e c tiv e  broods, i t  was p o ss ib le  to  a s so c ia te  the broods 
w ith  s p e c if ic  areas and d if f e r e n t ia te  between them in  cou n ts. These 
tech n iq u es minimized th e  p o s s ib i l i t y  o f  brood d u p lica tio n s . In d iv id u a l 
cum ulative data sh e e ts  were used to  record brood s iz e ,  age, and move­
ments each tim e a p a r tic u la r  brood was observed.
Late August Census Methods and Techniques. Two men, each w ith  
a dog, sy s te m a tic a lly  searched the stu(%r area se c t io n  by s e c tio n  during  
each y e a r . The census o f  1962 required a t o t a l  o f  86 man hours o f  
f lu s h in g  tim e and was conducted from August 2h through September 1.
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In 1963, 106 man hours were spent in  covering the area from August 21 
through September 2 . This f lu sh in g -ty p e  census subsequently y ie ld ed  
th e  t o t a l  number o f  hens as w e ll as hens with broods in  the Burnt Fork 
during th e  l a s t  week of August.
R esu lts o f  Brood Counts. Pheasant p ro d u ctiv ity  data w ith resp ect  
to  summer brood counts are presented in  Tables VIII and IX. A t o t a l  o f  
118 sep arate broods were lo ca ted  in  the Burnt Fork in  1962 and 90 broods 
were present in  1963. During the f i r s t  year there were 72 wild broods, 
20 game farm broods, and 26 broods fo r  which th e id e n t ity  o f  the hen 
was unknown. Twenty-one o f  the 26 unknown broods co n sisted  o f young, 
u su a lly  in  the phase I I I  age group, w ith no hen p resen t. In 1963 , 37 
w ild  broods, h3 game farm broods, and 10 unknown broods were lo ca ted  on 
th e area . The average brood s iz e  fo r  a l l  hens was i|.7  young in  1962 
and 5 .6  young in  1963* These data y ie ld  a two-year average o f 5 .0  young 
per brood. This f ig u r e  i s  only s l ig h t ly  la r g er  than the average o f li.9  
young per brood found by A tw ell (1959) in  the Burnt Fork during 1958 
and 1959.
When data on brood s iz e s  o f  1962 and 1963 are combined, w ild  
broods averaged 6 .2  young per brood. This average i s  0 .9  young la rg er  
than th e  5 .3  young per brood determined from brood counts when magpie 
co n tro l was not in  e f f e c t .  Although th e d iffe re n c e  appears to  be r e ­
la te d  to  th e  reduction  o f  magpies, in sp ec tio n  o f  the data rev ea ls  that  
a greater v a r ia t io n  in  average brood s iz e s  occurred during the present 
in v e s t ig a t io n  when magpie co n tro l was p racticed  each year (Table X ). 
T herefore, i t  i s  assumed th at other c o n tr o llin g  fa c to r s  were e ith e r  
r e sp o n sib le  fo r  the in creased  brood s iz e ,  or were su c c e ss fu l in  masking
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TABLE X
SUMMER BROOD COUNTS RELATED TO IDENTITY OF HEN
May June July August T o ta ls Grand
T otal62 63 62 63 62 63 62 63 62 63
1/fi.ld Hen
No. Broods 0 1 6 6 32 12 314 18 72 37 109
No. Young 0 8 33 61 208 87 177 100 I4I 8 256 67I4
Average No, Young/Brood 0 8 .0 5 .5  10 .2 6 .5  7 .3 5 .2 5 .6 5 .8 6 .9 6 .2
Game Farm Hen
No, Broods 0 1 0 1 2 11 18 30 20 I43 63
No, Young 0 6 0 6 15 56 55 113 70 211 281
Average No, Young/Brood 0 6 .0 0 6 .0 7 .5  5 .1 3 .1 14.8 3 .5 I4.9 I4.5
Unknown Hen
No. Broods 0 0 0 0 12 h 11 6 26 10 36
No. Young 0 0 0 0 28 16 3li 17 62 33 95
Average No. Young/Brood 0 0 0 0 2 .3  U.O 2.h 2 .8 2.14 3 .3 2 .6
T otal No. Broods/Month 0 2 6 7 L6 27 66 514 118 90 208
T otal No. Young/Month 0 i h 33 67 251 159 266 260 550 500 1 0 5 0
Average No. Young/Brood/Month 0 7 .0 5 .5 9 .6 5 .5  5 .9 U.o I4.8 14.7 5 .6 5 .0
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TABLE XI
SOMMER BROOD COUNTS RELATED TO GROWTH OF YOUNG
May June July August T ota ls Grand
T otal62 63 62 63 62 63 "62 “63 62 63
Phase I
No. Broods 0 2 0 2 7 8 10 9 17 21 38
No. Young 0 lU 0 19 33 52 38 L6 71 131 202
Average No. Young/Brood 0 7.0 0 9.5 U.7 6 .5 3 .8  5 .1 a . 2 6.2 5.3
Phase I I
No. Broods 0 0 6 5 27 13 31 22 6a ao loa
No. Young 0 0 33 18 185 8U 1U5 102 363 23a 597
Average No. Young/Brood 0 0 5 .5 9.6 6.9 6 .5 U.7 a .6 5.7 5.9 5.7
Phase I I I
No. Broods 0 0 0 0 12 6 25 23 37 29 66
No. Young 0 0 0 0 33 23 83 112 116 135 251
Average No. Young/Brood 0 0 0 0 2.8 3 .8 3.3 a .9 3 .1 a.7 3 .8
T otal No. Broods/Month 0 2 6 7 U6 27 66 sa 118 90 208
T otal No, Young/Month 0 lU 33 67 251 159 266 260 550 500 1050
Average No. Young/Month 0 7 .0 5.5 9.6 5.5 5.9 a.o a .8 a .7 5.6 5.0
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th e  in flu e n ce  o f  a reduced magpie population  on w ild  pheasant produc­
t iv i t y »  Game farm broods remained comparable w ith k-2  young per brood 
and U.5 young per brood b efore and a f te r  magpie co n tr o l, r e s p e c t iv e ly .  
Brood s iz e s  in  the unknown category decreased from young per brood 
in  1958-59 to  2 .6  young per brood in  1962-63, but t h is  d iffe re n ce  can­
not be exp lained  in  r e la t io n  to  th e magpie population le v e ls  e x is t in g  
during th e  two p er io d s. In terms o f  t o ta l  numbers o f  broods produced, 
magpie co n tro l had no demonstrable e f f e c t  as 202 broods were located  
in  1958-59 as compared to  208 broods in  1962-63.
Records were kept w ith resp ect to  the growth phases ( I ,  I I ,  I I I )  
o f  a l l  broods and th e se  data appear in  Table XI. The ages o f th e  broods 
was estim ated  v is u a l ly  w hile the young were in  f l ig h t  or when observed  
on th e  ground. Upon comparing the estim atin g  method o f ageing broods 
w ith  th e  primary molt sta g e  tech n iq u e, Thompson and Taber (19L8) found 
a maximum d iffe r e n c e  o f  only one week between the two methods. By pro­
j e c t in g  th e  estim ated  ages o f th e  broods back to  th e dates o f probable 
h atch , hatching curves were p lo tte d  fo r  su c c e ss fu l n ests  o f  w ild  (F igure  
5) and game farm (F igure 6) hens during each yea r . Because en tir e  
broods may have been ex tirp a ted  from the population b efore they were 
lo c a te d , i t  i s  r e a liz e d  th a t th e se  curves r e la te  only to  brood su rv iv a l 
and are not in d ic a t iv e  o f  a ctu a l hatch ing su ccess during the re sp e c tiv e  
months.
In  1962, th e  peak hatch fo r  w ild n e s ts  began during the fourth  
week in  June and continued through m id-July. A second peak was reached 
in  mid-August and was probably the r e s u lt  o f  su c c e ss fu l ren estin g  e f ­
f o r t s  (F igure 5 ) « In 1958-59, A tw ell (1959) a lso  used brood inform ation  
and found th a t th e peak o f  hatch during th o se  y ea rs  occurred during th e
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second h a lf  o f  June. The extended and delayed hatching periods o f  the  
p resen t study i s  thought to  have been caused by th e adverse weather 
co n d itio n s  e x is t in g  ea r ly  in  th e n e s tin g  season . During a lt6-day per­
io d  from May 1 to  June 1^, ra in  f e l l  in  th e  Burnt Fork on ^0  days and 
apparently  hampered ea r ly  n estin g  a c t i v i t i e s .  In southeastern  Washing­
to n , Buss e t  ( 1952) s im ila r ly  found th a t th e  peak o f hatching in  
19^8 and 1950 was delayed by 2 weeks because o f  adverse weather condi­
t io n s ,  m ainly p r e c ip ita t io n , ea r ly  in  th e  n estin g  season .
The peak o f  hatch in  1963 did not take p lace  u n t i l  m id-July, and 
t h i s  was o f  com parative low magnitude. The t o t a l  number o f  w ild  broods 
lo c a te d  during th e  second year was on ly  5 l per cent o f  the t o t a l  found 
in  1962, I t  was apparent th e re fo re  th a t the inclem ent weather con d ition s  
during th e  la t t e r  part o f June, th e  tim e when peak o f hatch normally oc­
curred in  th e  Burnt Fork, were resp o n sib le  fo r  the lo s s e s  o f  broods in  
th e  e a r ly  s ta g e s  o f  l i f e .  P r e c ip ita t io n  f e l l  d a ily  on the study area 
during th e  period  o f June 20 through 30, w ith  maximum amounts o f  .7h  
in ch es  and .60 in ch es b ein g  recorded on June 21 and 29, r e s p e c t iv e ly .
In  conjunction  w ith  the heavy r a in f a l l ,  minimum tem peratures ranged 
from 33°F to  Under lab oratory  c o n d itio n s , MacMullan and Ever-
hardt (1953) found th a t newly hatched ch icks became le th a r g ic  or un­
con sciou s fo llo w in g  an exposure o f  l5  m inutes a t L5^F. At the same 
tem perature, 3 o f  U ch ick s survived  an exposure o f one hour w h ile  no 
ch ick s survived  an exposure o f 3 hours. Ryser and Morrison (195b) re ­
ported  th a t repeated  c h i l l in g s  o f 2 to  3 day old  pheasant ch icks fo r  20 
m in ite s  a t 20°C (68°F) impaired th e development o f co ld  r e s is ta n c e  and 
th e  young b ird s  experienced a high r a te  o f  m o r ta lity . In ad d ition  to  
c h i l l in g ,  r a in f a l l  and cold  weather cause m o rta lity  by reducing th e
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
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abundance o f  in s e c t s  which compose 8?<>3 per cent o f  th e d ie t  o f  one- 
week o ld  ch ick s (Eklund, 19^ 2). T herefore, although other fa c to r s  may 
have accounted fo r  minor lo s s e s ,  th e  period o f inclem ent weather in  
l a t e  June was considered  to be th e major cause o f  brood m orta lity  and
th e  r e s u lt in g  low production o f  w ild  broods in  1963.
R esu lts  o f  Late August C ensuses. The r e s u lt s  o f  th e  la t e  August 
pheasant censuses o f  1962 and 1963 appear in  Table X II. Only Ul o f  72 
w ild  broods lo c a te d  during th e  summer o f 1962, and 16 o f  37 w ild  broods 
in  1963, were known to  su rv iv e  u n t i l  l a t e  August o f  the re sp ec tiv e  
y e a r s . These data in d ic a te  w ild  brood m o rta lity  in  th e  Burnt Fork 
ranged between U3 per cen t (1962) and 57 per cent (1963) during the  
two summers o f t h i s  in v e s t ig a t io n .  S im ila r ly , p r io r  to  magpie reduc­
t io n ,  A tw ell (1959) found th a t k3 per cent o f  th e  t o t a l  number o f w ild
broods lo c a te d  in  1959 were a l l  th a t  remained by la t e  August. The 
average brood s iz e s  fo r  w ild  hens in  la t e  August was 5 .3  young in  1962 
and 5 .2  young in  I 963. These f ig u r e s  agree c lo s e ly  w ith th e average 
o f  5 .3  young per brood determined from 52 w ild  broods lo ca ted  in  th e  
August brood counts o f  1962 and 1963. They are a lso  comparable to  th e  
f ig u r e  o f  5 .6  young per w ild  brood reported by A tw ell (1959) fo r  th e  
Burnt Fork in  l a t e  August, and by H iatt and F ish er  (19U7) for  cen tr a l  
Montana from August I 6 to  August 30. A somewhat la rg er  w ild brood s iz e  
o f  7 .0  young was reported  ty  Randall (l9hO) in  Pennsylvania and Robert­
son (1958) in  I l l i n o i s  fo r  l a t e  August, w h ile Kozicky ( l9 5 l )  in  Iowa 
found an average o f  3 .9  young per w ild  brood during August and September.
Based on summer brood counts and la t e  August cen su ses, game farm 
broods experienced  a m o rta lity  o f 35 per cent during each year as
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TABLE XII
PHEASANT PROXüGTIVITT BASED ON LATE AUGUST CENSUSES OF 1962 AND 196]
Id e n tity o f  Hen Broods With-
GrandWild Game Farm Unknown 1 out 'HensZ T o ta ls
1962 1963 1962 1963 1962 1963 1962 1963 1962 1963 T otal
T otal No. Broods Produced 72 37 20 h3 5 h 21 6 118 90 206
T otal No, Broods 
Present in  Late Aug. h i 16 13 28 1 2 10 3 65 h9 H it
Brood M orta lity 31 21 7 15 h 2 11 3 53 I4I 9li
T otal No, Young in  
Late August 2 l6 83 33 119 6 6 25 3 280 211 it91
Average No. Young Per 
Brood in  Late August 
Based on Hens With Broods S .3 S .2 2 .5  1 .3 6 .0 3 .0 it .6 ii.5 it .6
T otal No. Hens Without 
Young in  Late August 26 15 33 ho 0 6 59 61 120
No. Young Per Hen Based 
on T otal Hen Population  
In Late August 3 . 2 2 .7 0 ,7  1 .8 6 .0 0 .8 2 .5 1 .0 2 .5 2 ,0 2 .2
Two-Year Average 3 .1 1 .3 1 .3 2 .2 2 .2
I
I
Hen p resen t but id e n t ity  was unknown «
No hen was lo ca ted  in  th e  v ic in i t y  o f  the broods,
~Sh~
compared to  th e  average of L8 per cent fo r  w ild  broods. T h e o re tica lly ,
t h is  was to  be expected s in c e  th e  la t e r  hatched game farm broods were
not sub jected  to  m o r ta lit ie s  fo r  as lon g  a period as were the e a r lie r  
hatched w ild  broods (F igures 5 and 6 ) .  The average brood s iz e s  for  
game farm hens in  l a t e  August were 2 .5  in  1962 and U.3 in  1963, or a
tw o-year average o f 3 .7  young per brood. This average i s  0 .8  b ird s
sm aller than th e  average o f  i i .5  young per brood fo r  game farm hens de­
termined from the August brood counts o f  1962 and 1963. In I960 and 
1961, when magpie con tro l was a lso  in  e f f e c t ,  O'Halloran (1961) con­
ducted la t e  August censuses in  the Burnt Fork and found resp ec tiv e  
averages o f  i |,2  and 2.U young per brood fo r  game farm hens. These 
f ig u r e s  agree c lo s e ly  with th o se  presented fo r  the current stucfy. Prior  
to  magpie reduction  in  1959, game farm broods averaged U.3 young per 
brood. I t  i s  evident th a t magpie co n tro l had no in flu en ce  with resp ect  
to  in crea s in g  brood s iz e s  among w ild  and game farm hens in  la te  August.
An in te g r a l part o f the la t e  August cen su ses was to  obtain  a 
count o f  a l l  hens w ithout broods as w e ll as th o se  with broods. % th 
t h is  inform ation  i t  was p o ss ib le  to  compute th e average number o f young 
per hen based on the t o ta l  hen populations o f w ild , game farm, and un­
known hens in  l a t e  August, In 1962, th ese  f ig u r e s  were 3 .2  young per 
w ild  hen, O.7 young per game farm hen, and 6 .0  young fo r  hens in  the  
unknown category (Table X II) . In 1963, the la t e  August census revealed  
averages o f  2 .7  young per w ild  hen, 1 ,8  young per hen fo r  the game farm 
p op u la tion , and 0 .8  young per unknown hen. For the two-year p eriod , 
th e  averages were 3»1, 1 .3 ,  and I .3  young per hen fo r  w ild , game farm, 
and unknown hens, r e s p e c t iv e ly .  C onsidering a l l  hens on the area, th ere  
were 2 .5  young per hen in  1962 and 2 .0  young per hen in  I 963, fo r  a
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
tw o-year average o f  2 .2  young per hen in  l a t e  August,
Comparing the average o f  2 .2  young per hen found in  t h is  study 
w ith  th e  average o f 1 .5  young per hen reported by A tw ell (1959) in  la t e  
August p r ior  to  magpie co n tr o l, there i s  a d iffe r e n c e  o f 0 .7  young per 
hen between th e two periods (Table X I I l) .  However, even a greater  
d iffe r e n c e  (0 .9 )  was noted Wien comparing the 2 .2  f ig u r e  with th e aver­
age o f  1 .3  young per hen found by O’H alloran ( l9 6 l )  in  l a t e  August f o l ­
low ing magpie c o n tr o l. These data in d ic a te  then th a t magpie con tro l 
cannot be considered  resp o n sib le  fo r  th e in creased  pheasant p rod u ctiv ity  
during th e  present in v e s t ig a t io n . Rather, the inclem ent weather condi­
t io n s  in  th e sp r in g  o f 1962 apparently were th e major causes fo r  the  
com paratively la r g e  number o f young per hen in  l a t e  August o f th a t y ea r . 
S im ilar to  th e f in d in g s  o f  Buss e t  a l .  (1952) in  Washington, damp 
weather ea r ly  in  th e n estin g  season o f 1962 extended th e  "peak" o f  
hatch fo r  w ild  broods in to  m id-July. Before magpie con tro l was prac­
t ic e d ,  th e  peak o f  hatch occurred during the la s t  h a lf  o f June (A tw ell, 
1 9 5 9 ). T herefore, th e  w ild broods o f 1962 were not subjected  to  mor­
t a l i t i e s  fo r  as lo n g  as th ose  in  1959. More young survived to  la t e  
A ugust, th ere  was a decrease in  the number of hens without young, and 
th e  number o f young per hen subsequently in crea sed . These fin d in g s  
were evidenced by th e  fa c t  th a t  57 per cent o f a l l  w ild  broods in  1962 
survived  to  l a t e  August as compared to  Ii3 per cent in  1959; 6 l  per cent 
o f  a l l  w ild  hens had broods in  l a t e  August o f 1962 as opposed to  lil per 
cen t in  1959.
Summarizing th e  p ro d u ctiv ity  s tu d ie s  th en , summer brood counts 
rev ea led  th a t w ild  broods in  1962-63 averaged 0 .9  young per brood la r g e r  
than th o se  o f  1958-59» However, t h is  d iffe r e n c e  could not be re la ted
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I d e n tity  o f  
Hen
Before A fter  Magpie Control
1959 I9 6 0 1961 1962 1963
T otal No. Broods W ild 26 h 22 !il 16
Present m  Late August Game Farm 11 10 17 13 28
Unknown 1 1 3 1 2
Total No. Young Wild lU6 12 87 216 63
in  Late August Game Farm 17 h2 a i 33 119
Unknown 7 9 15 6 6
Average No. Young Per W ild 5.6 3 .0 L.o 5 .3 5 .2
Brood in  Late August Game Farm U.3 U.2 2.h 2.5 U.3
Based on Hens With Broods Unknown 7 .0 9 .0 5.0 6 .0 3 .0
T otal No. Hens m id 37 21 20 26 15
Without Young in Game Farm 57 20 33 33 Uo
Late August Unknown 6 h h 0 6
No. Young Per Hen Based m id 2 .3 o,h 2 .1 3 .2 2 .7
On T otal Hen Population Game Farm 0 .7 l . h 0 .9 0 .7 1 .8
in  Late August Unknown 1 .0 2 .5 2 .1 6 .0 0 .8
A ll Hens 1.5 1 .0 1 .5 2 .5 2 .0
1
” 5 7 "
to  magpie red u ction . Game farm brood s iz e s  in  the summer were s im ilar  
during th e  resp e c tiv e  p eriod s. The la t e  August censuses o f  1962-63 
y ie ld e d  w ild  brood s iz e s  which were comparable to th ose  e x is t in g  in  
the Burnt Fork p r io r  to  magpie reduction , but game farm broods averaged 
0 .6  young per brood sm aller than th ose  reported fo r  1959. These data 
in d ic a te  th a t magpie contro l had no measurable in flu en ce  with respect  
to  in creasin g  the brood s iz e s  among wild and game farm hens present in  
l a t e  August. A ll hens considered , there was an average of 2 .2  young 
per hen in  l a t e  August during 1962-63. Although th is  represented an 
in crea se  o f  0 .7  young over the 1 ,5  f ig u re  reported in  1959 prior to  
magpie co n tr o l, c lim ato lo g ic a l fa c to r s  were considered resp on sib le  for  
th e d iffe r e n c e , not magpies.
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PREDATION ON DÜMMC PHEASANT NESTS
There were two primary o b je c tiv e s  fo r  the dummy nest s tu d ies
which were conducted during both years o f t h is  in v e stig a tio n : ( l )  To
obtain  inform ation on predation a t th e  dumitçr n ests  which would supple­
ment data acquired a t w ild  and game farm n e s ts , and (2) to  compare the  
r e s u lt s  obtained when th e dummy n ests  were under the in flu en ce  o f a 
reduced magpie population w ith r e s u lts  obtained w hile the n ests  were 
under th e  in flu en ce  o f an undisturbed magpie population (1958-59).
Methods and Techniques
S ix ty  dummy pheasant n ests  were placed in  th e f i e ld  for  a period  
o f  h days during M ^, June, and July o f each year. The same methods 
and c r i t e r ia  employed by A tw ell (1959) and O'Halloran ( I 961) ,  prior to  
(1958-59) and fo llo w in g  ( 196O-61) magpie reduction , were used in  the 
present study. A se c tio n  o f the stucfy area, s e le c te d  by previous work­
ers because o f  i t s  co n tra stin g  high and low magpie n estin g  populations 
e x is t in g  o n e-h a lf m ile apart, was deemed u sab le during t h is  in v e s t ig a ­
t io n . By co n fin in g  th e dummy n ests  to  one lo c a l i t y ,  any m ortality  in ­
f l i c t e d  upon th e  nest predators th ro u ^  trapping would be r e s tr ic te d  to  
t h is  portion  o f  th e  stuc^'’ area.
Each dummy n e s t , con ta in in g  10 eggs secured from th e  S tate  Game 
Farm a t Warm Springs, Montana, was constructed to  sim ulate an actu al 
pheasant n est as c lo s e ly  as p o ss ib le . During the actu a l construction  
o f  th e nest and v i s i t s  th e r e a fte r , con siderab le care was taken not to  
d istu rb  the surrounding cover so th a t predators would not be given c lu es
-5 8 -
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as to  th e lo c a tio n  o f th e  n e s ts . A c lo se  grid arrangement, co n s is t in g  
o f  3 rows o f 5 n e s ts  a t l5  yard in te r v a ls , was placed in  both the area 
o f  h i ^  magpie concentration  and in  th e area of low magpie concentra­
t io n .  An open g r id , d if fe r in g  from the c lo se  grid by having a nest 
in te r v a l o f  100 yard s, was a lso  s e t  in  both population areas during the  
same p eriod . An attempt was made to  s itu a te  the grids so that n ests  
were placed in  a v a r ie ty  of cover typ es. However, th ese  e f fo r ts  were 
lim ite d  in  cases in v o lv in g  the c lo se  g r id s. The degree o f nest con ceal­
ment was then rated  as heavy, medium, or l i g h t .  "A nest was considered  
to  have heavy cover i f  the eggs were not v i s ib le  at any angle. The 
cover was noted as medium i f  th e  eggs could be observed from e ith er  
d ir e c t ly  above or from one s id e . Cover was rated as l ig h t  i f  the eggs 
could be seen from two or more s id e s  or from above and one or more 
sides"  (A tw ell, 1959).
To obtain  e ith e r  the predator or evidence as to  i t s  id e n t ity ,  a 
padded number zero lo n g -sp r in g  trap was concealed at each n e s t . The 
n e s ts  were v is i t e d  a t su n rise  each morning and the cond ition  of the  
n e s ts  and th e ir  contents were noted. Skunks which were captured were 
shot but magpies were re lea sed . Often tim es the traps were sprung and 
th e  predators had escaped. In th ese  in sta n ces , h a irs  or fea th ers l e f t  
in  th e  trap s or near the n ests  provided evidence as to  the predator 
in v o lv ed . Inform ation from Darrow (1938), Rearden (1951), and Stanton 
(l9 iii;) a lso  made i t  p o ss ib le  to  id e n t ify  many o f the nest predators.
For comparative purposes, two ca teg o r ies  for  magpie predation  
attem pts were used in  th is  study. An actu a l "magpie" attempt was r e ­
corded when a magpie was captured a t th e  n e s t, or when a trap was sprung 
and i t  held  a portion  o f the b ir d 's  fo o t or wing, A "probably magpie"
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attempt was noted when a l l  eggs were m issing, the trap was not sprung, 
and th e  nest stru ctu re  was not a t a l l  or only s l ig h t ly  d isturbed. In 
a d d itio n , egg s h e l l s  were sometimes present w ith in  50 f e e t  o f  the n est.
R esu lts
Of the 360 dummy n ests  placed in  the f i e ld  during th is  study,
173 (L8 per cent) were disturbed by various predators. These n est d is ­
turbances in volved  I 87 separate predation attem pts. Magpies were the  
most important predators during both y ea rs , accounting for  120 or 6h 
per cent o f  a l l  predation attem pts. Skunks were second with SO or 27 
per cen t, w h ile a l l  other predators were resp on sib le  fo r  17 or 9 per 
cent o f  the attem pts.
During the natural magpie population period in  1958 and 1959, 
dumnQT n ests  were placed in  the f i e ld  in  May and June on ly . Following  
magpie population reductions from I 96O through 1963, th ese  n ests  were 
exposed to  predation during July as w ell as the May-June period. To 
f a c i l i t a t e  fu rth er d iscu ss io n , only the May-June period w i l l  be co n si­
dered in  comparing magpie and other predation of the two periods. The 
r e s u lt s  o f  th e  July dummy nest s tu d ie s  w i l l  be d iscussed  in  a separate  
s e c t io n .
Magpie Predation in  May and June. A comparative summary o f mag­
p ie  predation between the natural and reduced magpie population periods 
i s  presented in  Table IV, Predation attem pts by magpies in  May decreased  
from 79 during the natural period (1958-59) to  5 l and 66 in  the reduced 
periods o f 196O-61 and 1962-63, r e sp e c t iv e ly . In June 57 predation  
attem pts were made by th ese  b irds during the natural period as opposed 
to  20 in  1960-1961 and U5 in  1962-63. When May and June are considered
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TABLE XIV
COMPARATIVE SUMMARY OF PREDATION ON DUMMY PHEASANT NESTS BETWEEN PERIODS 
OF NATURAL AND REDUCED MAGPIE POPULATIONS
8
( O '
3.
3"
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Natural Magpie Populations Reduced Magpie Populations
195b--1959 1960-1961 1962-1963
Number Per cent Number Per cent Number Per cent
Total C alculated Damner N ests 265 2L8 219
MAY
Predation attem pts by magpie 79 30 51 21 66 27
Predation attem pts by skunk 8 3 h 2 12 5
Predation attem pts by other predator 10 h 8 3 3 1
T otal predation attem pts 97 37 53 33
JUNE
Predation attem pts by magpie 57 22 20 8 15 18
Predation attem pts by skunk 10 h 9 h 17 7
Predation attem pts by other predator 8 3 11 h 10 a
Total predation attem pts 75 79 ÏÏÜ TE 77 79
MAY-JUNE TOTAL
Predatipn attem pts by magpie 136 51 71 29 111 U5
Predation attem pts by skunk 18 7 13 29 12
Predation attem pts by other predator 18 7 19 8 13 5
T otal predation attem pts m 55 T O ÏÏ7 T O 57
Avg. No. A ctive Magpie N ests on:^ _ _
( a ' Study Area 369 100 177 102 a 9^
(b) S ection  with Durançr N ests 7h 100 27 27 362
^Avera^e number o f  n ests  on the study area prior to magpie reduction in  1956, 1957, and 1959.
2per cent o f  n ests  on study area, and sec tio n  with dummy n e s ts , based on numbers of n ests  in  natural 
p eriod .
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to g eth er , a t o t a l  o f 136 n ests  were preyed upon by magpies before magpie 
red u ction , w hile 71 attem pts and 111 attem pts were made by magpies dur­
in g  the reduced periods of 1960-61 and 1962-63, r e sp e c tiv e ly .
S t a t i s t i c a l  comparisons o f  changes in  magpie predation between 
the resp e c tiv e  periods were made by applying the Chi-Square t e s t  (5 per 
cent confidence l e v e l  u sin g  2 X 2  ta b le ) to  th e number o f magpie preda­
t io n  attem pts on n e s ts  as opposed to  the number o f n ests  not preyed 
upon by magpies. In a few in sta n c e s , predators did not remove a l l  eggs 
when preying on n e s ts ,  and so , th ese  n ests  were vulnerable to more than 
one predation attempt by magpies or other predators. To compensate for  
t h is  fa c to r , such n e s ts  were considered to be two d iffe r e n t  n ests  and 
a ca lcu la ted  number o f  dummy n ests  was arrived  at fo r  each month and 
fo r  May and June combined during the natural and reduced periods (Table 
XIV). Comparing the natural period with the reduced period o f 1960-61, 
s ig n if ic a n t  changes in  predation by magpies occurred in  May, in  June, 
and in  th e  May-June p eriod s. C onversely, when the reduced period o f  
1962-63 was compared with the natural period , no s ig n if ic a n t  changes 
were noted during e ith e r  of th ese  months or when May and June were con­
sidered  to g eth er . Upon combining the four years o f data c o lle c te d  f o l ­
low ing magpie con tro l ( 196O-63) and comparing with r e s u lt s  obtained  
p rior to  magpie reduction (19^ 8-59), no s ig n if ic a n t  d ifferen ce  occurred 
during May, but s ig n if ic a n t  changes did occur in  June and when May and 
June were combined.
Although s t a t i s t i c a l  treatm ent o f the data in d ica te s  some changes 
in  magpie predation occurred between the natural and reduced p eriod s, i t  
i s  obvious th a t such changes were not commensurate with the numbers of 
n e stin g  magpies e f f e c t in g  predation . The number o f  a c t iv e  magpie n ests
R eproduced  with perm ission of the copyright owner. Further reproduction prohibited without perm ission.
” 6 3 “
on th e  sec tio n  to  which the dumnçr n ests  were confined , decreased from 
an average of 7U n ests  during 1958~59 to  an average o f 2? n ests  in  
1960-61 and 1962-63, r e sp e c tiv e ly  (Table XB’'). Therefore, the number 
o f  magpie predation attem pts during th e  reduced periods should have 
t h e o r e t ic a l ly  amounted to only 36 per cent o f the attem pts recorded 
prior to  magpie co n tro l. Only in  June o f 1960-61 was such a propor­
t io n a te  decrease noted. Indeed, even when r e la t in g  the number o f  
attem pts to  the approximate 50 per cent reduction of n estin g  magpies 
over th e  en tir e  area, June of 1960-61 was the only period in  which 
magpie attem pts decreased in  accordance with magpie reduction. Further 
in form ation, secured from grids in  the high and low magpie population  
areas, a lso  in d ic a te  th a t magpie predation was not s t r i c t ly  proportion­
a te  to  th e  numbers o f  n estin g  magpies on the area. Of the 111 predation  
attem pts by magpies during May and June, 60 (5i| per cent) occurred in  
th e area o f  high magpie concentration  and 5 l (L6 per cent) in  the area 
o f low magpie concentration  (Table XV). This occurred d esp ite  the fa c t  
th a t 9 and 7 magpie n e s ts  r e sp e c tiv e ly  were lo ca ted  in  the high density  
area in  1962 and 1963, w h ile no n ests  were present in  the low density  
area during e ith e r  o f  th ese  y ea rs . These r e s u lts  suggest th a t most 
magpies in  an area o f  high n estin g  d en sity  w i l l  tend to  d isperse and 
carry on th e ir  foraging  a t a considerab le d istan ce from the nest s i t e s  
(A tw ell, 1959). The forego in g  data a lso  in d ica te  the magpies are cap­
ab le  o f  lo c a t in g  n ests  w ith the hen absent (dummy n ests)  with such ease , 
th a t  the number o f  n ests  lo ca ted  has no d ir ec t  r e la t io n  with the number 
o f  magpies p resen t. This i s  born out by the fa c t  th at even between the  
r e sp e c t iv e  reduced periods when magpie d e n s it ie s  were nearly id e n t ic a l ,  
s ig n if ic a n t  d iffe re n c es  in  magpie predation were noted in  June and when
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TABLE TJ
COMPARISON OF PREDATION ON DDMMY NESTS BETWEEN
PERIODS OF NATURAL AND PERIODS OF REDUCED MAGPIE POPULATIONS
Predator
N atural Magpie 
Population
Reduced Magpie 
Populations
Magpie 5 1
High Magpie Population Area 
C lose Grid -  May 
3 1 2 l .S 1 0 o5
Probable Magpie-*- 11 13 12 1 9 5 6 9 7.5
Skunk 1 0 0 0 0 1 1 1
Crow 0 0 0 1 0 .5 0 0 0
M icrotus sp . 0 0 0 1 0 .5 0 0 0
Mink 0 0 0 0 0 0 0 1 .5
Unknown 0 1 0 0 0 0 0 0
Undisturbed 3 1 2 11 5 8 7 it 5.5
Magpie It
open
1
Grid
3
-  May 
2 2 2 2
Probable Magpie 3 5 L 9 it 6,5 9 7 8
Skunk 2 2 2 1 3 2 2 2 2
Unknown 0 0 0 1 3 2 1 0 .5
Undisturbed 7 5 6 it 8 6 3 5 it
Magpie 3 1
Low Magpie Population Area 
C lose Grid -  May 
2 1 0 .5 0 2 1
Probable Magpie 10 0 5 0 11 5.5 1 7 it
Skunk 0 3 l . S 2 1 1.5 2 0 1
Pine S q u irrel 2 0 1 0 0 0 0 0 0
House Cat 1 0 o5 0 0 0 0 0 0
Crow 0 0 0 0 1 .5 0 0 0
Unknown 1 0 • 5 0 0 0 0 0 0
Undisturbed 3 11 7 13 3 8 12 6 9
Magpie 2 It
Open Grid -  
3 1 1
May
1 1 1 1
Probable Magpie 3 9 6 2 5 3.5 10 8 9
Skunk 0 0 0 0 1 .5 2 2 2
Crow 1 1 1 0 0 0 0 1 .5
Man 0 0 0 0 1 .5 0 0 0
Unknown 2 1 1 .5 0 0 0 0 0 0
Undisturbed 7 h 5.5 12 7 9.5 6 it 5
^Continued)
^All eggs m issing  w ithout a s ig n  o f s h e l l s  in  the v ic in i t y ,  nest 
cover and l in in g  not a t a l l  or only  s l ig h t ly  d istu rb ed , and trap not 
sprung.
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TABLE IT  (C o n tin u ed )
COMPARISON OF PREDATION ON DUMMÏ NESTS BETWEEN
PERIODS OF NATURAL AND PERIODS OF REDUCED MAGPIE POPULATIONS
Natural Magpie 
Population
Reduced Magpie 
Populations
Predator 1 ^ 8  19^9 Avg. i 960 1961 Avg. 1962 1963 Avg.
Magpie h h
High Magpie 
C lose
k k
Population Area 
Grid -  June
0 2 0 ll 2
Probable Magpie 7 7 7 h 0 2 10 5 7 .5
Skunk 1 2 1 .5 3 0 1 .5 2 1 1 .5
Crow 0 0 0 1 0 .5 2 1 1 .5
M icrotus sp . 0 0 0 1 0 .5 0 0 0
Unknown 1 0 .5 2 1 1 .5 0 0 0
Undisturbed 2 3 2 .5 1 111 7 .5 3 ll 3 .5
M a^ ie 1 0
Open Grid -
. 5 0 1
June
.5 0 0 0
Probable Magpie 2 3 2 .5 0 0 0 li 1 2 . 5
Skunk 1 2 1 .5 0 1 .5 5 1 3
Crow 0 0 0 0 1 .5 0 0 0
M icrotus sp . 0 0 0 0 0 0 0 1 .5
Unknown 2 0 1 1 0 .5 0 0 0
Undisturbed 9 10 9. 5 Ih 12 13 6 12 9
Magpie 3 0
Low Magpie Population Area 
C lose Grid -  June
1 . 5  1 0 .5 1 0 .5
Probable Magpie 8 12 10 0 8 li 6 6 6
Skunk 0 1 .5 0 li 2 3 1 2
Crow 0 0 0 0 1 .5 2 1 1 . 5
S ta r lin g 0 0 0 0 0 0 1 0 .5
House Cat 0 0 0 0 1 .5 0 0 0
Unknown 1 0 .5 0 1 .5 0 0 0
Undisturbed 5 5' 5 lit 2 8 3 7 5
Magpie 2 1
Open Grid -
1 .5  0 0
June
0 0 0 0
Probable Magpie 1 2 1 . 5 0 2 1 ll ll ll
Skunk 1 2 1 . 5 0 1 .5 3 1 2
Crow 0 1 . 5 0 0 0 0 2 1
Pine S q u irrel 0 0 0 0 0 0 1 0 • 5
Unknown 1 2 1 . 5 ■J 0 .5 1 0 . 5
Undisturbed 10 8 9 111 12 13 6 8 7
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and June were considered to g eth er .
As found w ith  w ild  and game farm n e s ts , magpie predation on duratiy 
n e s ts  was g re a te st  in  May and decreased as the season advanced. This 
r e la t io n sh ip  can be seen In Table XVI where magpie predation i s  expres­
sed as a percentage o f  th e  t o ta l  predation . The suspected causes fo r  
th e  decrease in  magpie predation from May to June were d iscu ssed  in  th e  
se c t io n  o f  predation on natural pheasant n ests  (page 3 6 ). Of the t o ta l  
predation attem pts by m agpies, ^9 per cent occurred in  May and h i per 
cen t in  June. S im ilar r e s u lt s  were reported by A tw ell (1959) prior to  
magpie red u ction  when 58 per cent o f the magpie attem pts were made dur­
in g  May and h2 per cent during June.
The c lo s e  grid  arrangements appeared to be more favorable to  mag­
p ie  predation than open grid s as 56 per cent o f  the magpie predation  
attem pts occurred in  the c lo s e  g r id s . This was b e lie v ed  due to  the com­
p a ra tiv e ly  short d ista n ce  ( l5  yards) between n e s ts . Figures comparable 
to  th a t  o f  t h is  study were found during the natural magpie population  
period  (65  per cen t) and the reduced period (59 per cent) o f 1960-61, 
Because magpies lo c a te  n ests  by s ig h t  a lon e, predation by th ese  
b ir d s  was n a tu ra lly  h ea v ie st  among n e s ts  which were concealed l ig h t ly .  
During t h is  study, 58 per cent of the t o t a l  magpie predation attem pts 
occurred a t n e s ts  lo ca ted  in  l ig h t  cover, 31 per cent a t n ests  in  medium 
cover, and only 11 per cent a t n e s ts  which were concealed in  heavy cover
(T able XVII). With referen ce  to  the amount o f nest disturbance in  each
cover c la s s ,  magpies d isturbed 1;2 per c en t, 25 per cen t, and 22 per cent 
o f  th e  n e s ts  in  l i g h t ,  medium, and heavy cover, r e s p e c t iv e ly . S im ilar  
r e s u lt s  were found from 1958 through 1961 when U3 per cen t, 30 per cen t,
and 27 per cent o f  th e  n e s ts  lo ca ted  in  l i g h t ,  medium, and heavy cover,
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TABLE XVI
CCMPARISON OF MAGPIE, SKUNK, AND OTHER PREDATION ON DUMMY" NESTS
BETWEEN PERIODS OF NATURAL AND REDUCED MAGPIE POPULATION LEVELS
T otal
Predation
Attempts
T otal No. 
Undisturbed  
N ests
Per cent 
Magpie 
Predation
Per cent 
Skunk 
Predation
Per cent 
Other 
Predation
MAY
N atural 97 Ifl 81 8 11
Reduced (60 61) 63 62 81 6 13
Reduced (62-63) 81 n 81 15 h
JUNE
N atural 75 52 76 13 11
Reduced (6O-6I ) ko 63 50 22 28
Reduced (62-63) 72 U9 62 2h Ih
MAY-JTJNE TOTALS
N atural 172 9h 79 1 0 .5 1 0 .5
Reduced ( 6O-6I) 103 1U5 69 13 18
Reduced (62-63) 153 96 73 19 8
JULY
Reduced ( 6O-6I ) 32 89 50 h i 9
Reduced (62-63) 3ii 91 26 62 12
T o ta ls  (Ju ly ) 6 6 180 38 51 11
r e s p e c t iv e ly , were preyed upon by magpies. However, th e  magpie p reda tion  
f ig u re s  rep o rted  fo r  th e  durany n e s t  s tu d ie s , w ith  re sp ec t to  the  degrees 
o f  n es t concealm ent, a re  considerab ly  h igher than  those  found fo r  w ild 
and game farm n e s ts  (T able V I I l ) .  This was expected s ince  n a tu ra l n e s ts  
a re  not only covered by an in cu b a tin g  or la y in g  hen, b u t a re  a lso  affo rded  
some p h y sic a l p ro te c tio n  by th e  hen invo lved .
Magpie P reda tion  in  J u ly . The com bination of increased  n e s tin g  
cover f o r  p h easan ts , and the  abundance o f  o th e r  n a tu ra l magpie foods, 
a p p a ren tly  d e te rred  magpie p red a tio n  on pheasant eggs ddring  Ju ly . This
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TABLE XVII
MAGPIE PREDATION ON DUMMY NESTS RELATED TO DEGREE OF NEST GONCEAIMEMT
Degree o f  
N est Concealment 
L ight Medium Heavy T ota ls
MAY
Total No. N ests 56 iiU 20 120
N ests D isturbed by Magpies 33 21 8 62
Per cen t o f  N ests Disturbed 58 .9 LJ.7 Lo.o 51.7
Predation Attempts by Magpies 36 22 8 66
Per cent o f  Predation Attempts 5L.6 33.3 12.1 100.0
JUNE
T otal No. N ests 53 L7 20 120
N ests D isturbed by Magpies 27 12 5 Uh
Per cent o f  N ests D isturbed 50.9 25 .5 25.0 36.7
Predation Attempts by Magpies 28 12 5 L5
Per cent o f  Predation Attempts 62 .2 26.7 11.1 100.0
JULY
T otal No. N ests h9 51 20 120
N ests D isturbed by Magpies 6 3 0 9
Per cent o f N ests  D isturbed 12.2 5 .9 0 .0 7 .5
Predation Attempts by Magpies 6 3 0 9
Per cent o f Predation Attempts 66.7 33.3 0 .0 100.0
TOTALS
T otal No, N ests 158 lL2 60 360
N ests D isturbed by Magpies 66 36 13 115
Per cen t o f  N ests D isturbed L I.8 2 5 .L 21.7 31 .9
Predation Attempts by Magpies 70 37 13 120
Per cent o f  Predation Attempts 58.3 30.8 10 .8 99.9
i s  exem p lified  by the fa c t  th a t o f  207 magpie predation attem pts recorded  
during th e  four y ears o f the reduced p er io d s, only 2^ or 12 per cent were 
made in  July  (Table X V III)„ These r e s u lt s  agree c lo s e ly  with th o se  ob­
ta in ed  fo r  w ild  and game farm n e s ts  in  1962-63 when U of 31 (13 per cent) 
magpie attem pts were made during t h is  same p eriod . Thus, th ese  data 
in d ic a te  th a t magpie predation during July would be of minor consequence
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TABLE XVIII
PREDATION ON lUNMÏ NESTS DURING JULY OF THE 
REDUCED MAGPIE POPULATION PERIODS
Predator
Reduced Magpie Populations
I960 1961 Avg„ 1962 1963 Avgc
High Magpie Population Area
C lose Grid -  July
Magpie 1 1 1 0 0 0
Probable Magpie 1 3 2 0 0 0
Skunk 1 2 1 .5 2 0 1
Unknown 0 0 0 0 1 .5
Undisturbed 12 10 11 13 lit 1 3 .5
open Grid - July
Magpie 0 1 .5 1 0 .5
Probable Magpie 1 0 .5 1 0 .5
Skunk 1 1 1 5 1 3
M icrotus sp . 0 0 0 2 0 1
U nknown 0 0 0 1 0 .5
Undisturbed 13 13 13 7 lU 10 .5
Low Magpie Population Area
C lose Grid -  July
Magpie 0 0 0 1 3 2
Probable Magpie 2 0 1 0 1 .5
Skunk 5 1 3 3 1 2
Unknown 0 1 «5 0 0 0
Undisturbsd 9 11 10 12 11 11 .5
Open Grid »' July
Magpie 1 0 .5 0 1 .5
Probable Magpie h 1 2 .5 0 1 .5
Skunk 2 0 1 5 h L.5
U nknown 2 0 1 0 0 0
Undisturbed 7 lli 10 .5 11 9 10
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w ith  resp ect to  i t s  e f f e c t s  on pheasant reproduction»
Other P redation . Predators other than the magpie were respon- 
s ib le  fo r  6? (36  per cen t) o f  the t o t a l  l8? predation attem pts recorded  
during t h is  in v e s t ig a t io n . Skunks accounted fo r  50 (27 per cent)  
attem pts w h ile  a l l  o ther predators combined made 17 (9 per cent) pred­
a tio n  attempts»
D esp ite  the fa c t  th at skunks were shot when caught in  th e  trap s  
a t dummy n e s ts ,  skunk predation in creased  from May through July (Figure  
7 ) » This i s  in  d ir e c t  op p osition  to  magpie predation which decreased  
during th e  same p eriod . I t  i s  evident from th ese  f in d in g s that skunks, 
which lo c a te  n e s ts  prim arily  by sc e n t, were not c u r ta ile d  in  th e ir  pred­
a t io n  by the in crea se  o f cover as the season progressed. Further e v i­
dence to  support t h i s  con clu sion  was provided in  1963 when a comparable 
number o f  dummy n e s ts  was lo ca ted  in  each concealment c la s s .  Of the  
15 predation  attem pts by skunks, four (27 per cent) were made at n ests  
in  l ig h t  cover, f iv e  (33 per cen t) a t n e s ts  in  medium cover, and s ix  
(UO per cen t) a t n e s ts  concealed in  heavy cover. Even so , skunk preda­
t io n  was not o f  s u f f ic ie n t  in te n s ity  to  compensate fo r  the decrease in  
magpie predation as th e number o f  undisturbed dummy n e s ts  a lso  increased  
from May through July (Table XVI).
Predation by crows ( Corvus brachyrhynchos) , red sq u irre ls  ( Tamia-  
sc iu ru s  hudsonlcus) ,  v o le s  (M icrotus s p . ) ,  mink (M ustela v iso n ) , s ta r ­
l in g s  ( Sturnus v u lg a r is ) , house c a t s ,  and unknown predators was r e la ­
t iv e ly  l i g h t ,  accounting fo r  9 per cent o f  a l l  predation attem pts. A 
comparable f ig u r e  o f  1 0 .5  per cent was obtained by A tw ell (1959) prior  
to  magpie red u ction . These r e s u lt s  a lso  agree c lo s e ly  with the 9 .5  per
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cent f ig u r e  found fo r  bona f id e  wild and game farm n ests  during 1962 
and 1963.
Comparison o f  Predation Between Dumny N ests and Natural N ests»
A summary o f  predation on dummy n ests  as compared to  natural n ests  i s  
presented  in  Table XIX„ With resp ect to  natural n e s ts , only those eggs 
which were deposited  in  a conspicuous nest bowl were considered in  the  
summary. S ingly  dropped eggs and n ests  which were p a r t ia lly  or com­
p le te ly  destroyed p rior to lo ca tio n  were excluded from the data. In 
a d d itio n , i f  a natural n est was undisturbed during any one month and 
was s t i l l  present fo r  a t le a s t  four days during the fo llo w in g  month, i t  
was recorded in  Table XIX as a separate nest during each o f the respec­
t iv e  months. I t  i s  r e a liz e d  th at natural n e s ts  were exposed to  predation  
fo r  a considerab ly  longer tim e than were the dummy n e s ts . However, the  
purpose o f  t h is  comparison i s  not to determine the d ifferen ces  o f  preda­
t io n  under s im ila r  co n d itio n s , but rather to t e s t  the f e a s ib i l i t y  o f  
u sin g  dumny n e s ts  as a method fo r  measuring predation on natural n e s ts ,  
reg a rd less  o f  the len gth  o f exposure.
Among both the dummy n ests  and natural n e s ts , magpie predation  
decreased from May through July w h ile  skunk predation showed an in crease  
during th e same period . In n e ith er  o f  the n est c la s s e s  was skunk preda­
t io n  o f s u f f ic ie n t  in te n s ity  to compensate fo r  the decrease in  magpie 
predation  as the season progressed. Thus, i t  would appear th a t dummy 
n e sts  have some value as a to o l fo r  measuring the r e la t iv e  in t e n s i t ie s  
o f  predation by th e r e sp e c tiv e  predators throughout th e  n estin g  season. 
On th e  other hand, the ra te s  c f  change in  magpie and skunk predation  
did not correspond in  the two c la s s e s  o f n e s ts . The dumny n ests  tended
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TABLE i n
COMPARISON OF PREDATION BETWEEN DÜMMT PHEASANT NESTS
AND NATURAL PHEASANT NESTS DURING 1962 AND 1963
Natural N ests Natural
Dummy Wild Game Farm Unk. Nest
N ests N ests N ests N ests T otals
M&Y
T otal N ests 120 10 11 2 23
T otal Predation Attempts 81 7 9 1 17
T otal Magpie Predation 66 k 7 1 12
Per cent Magpie Predation 81 .5 57 .1 77.8 100.0 70 .6
T otal Skunk Predation 12 3 0 0 3
Per cent Skunk Predation lh .8 12 .9 0 .0 0.0 25.0
T otal Other Predation 3 0 2 0 2
Per cent Other Predation 3.7 0.0 22.2 0 .0 11.8
T otal Undisturbed N ests 17 3 2 0 5
Per cent Undisturbed N ests 39 .2 30 .0 1 8 .2 0 .0 21.7
JUNE
T otal N ests 120 15 16 lif 75
Total Predation Attempts 72 6 26 11 k3
T otal Magpie Predation U5 1 9 5 15
Per cent Magpie Predation 6 2 .5 16.7 3U.6 15 .5 3k.9
T otal Skunk Predation 17 5 13 6 2k
Per cen t Skunk Predation 23 .6 83.3 50 .0 5 k .5 55.8
T otal Other Predation 10 0 if 0 k
Per cent Other Predation 13.9 0 .0 1 5 .U 0 .0 9 .3
T otal Undisturbed N ests L9 9 2ii 5 38
Per cent Undisturbed N ests U0.8 60 .0 52.2 35.7 50.7
JULY
T otal N ests 120 6 53 13 72
T otal Predation Attempts 31 0 18 5 23
T otal Magpie Predation 9 0 2 2 k
Per cent Magpie Predation 26 .5 0 .0 11.1 ilO.O 1 7 .k
T otal Skunk Predation 21 0 15 3 18
Per cent Skunk Predation 61 .8 0 .0 83.3 60.0 78.3
T otal Other Predation h 0 1 0 1
Per cent Other Predation 11.7 0.0 5.6 0.0 k.3
T otal Undisturbed N ests 91 6 35 9 50
Per cent Undisturbed N ests 75 .8 100.0 66.0 69.2 6 9 . k
TOTALS
T otal N ests 360 31 110 29 170
T otal Predation Attempts 187 13 53 17 83
T otal Magpie Predation 120 5 18 8 31
Per cent Magpie Predation 6L.2 38 .5 I4O.O k7.1 37.3
T otal Skunk Predation 50 8 28 9 k5
Per cent Skunk Predation 26.7 6 1 .5 52 .8 52.9 5 k .2
T ota l Other Predation 17 0 7 0 7
Per cent Other Predation 9.1 0 .0 7 .2 0 .0 8.k
T otal Undisturbed N ests 187 18 61 Ik 93
Per cent Undisturbed N ests 51 .9 58.1 55.5 k8.3 5k.7
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to  overemphasize magpie predation because they lacked the increased cover 
and p h y sica l p ro tectio n  afforded by a hen pheasant. Conversely, because 
skunks lo c a te  n e s ts  by scen t, the presence o f hens at natural n ests  f a ­
vored predation by skunks. This re la tio n sh ip  can be seen by in sp ectio n  
o f  th e  data acquired during each month. In May, s in ce  natural n ests  
c o n s is te d  prim arily  o f  abandoned n e s ts , magpie and skunk predation were 
comparable to  the r e s u lt s  obtained at the dumny n e s ts . By June and Ju ly, 
however, th e  m ajority o f th e  n ests  were under incubation  and consequently, 
magpie predation dropped w hile skunk predation showed a d ra stic  in crease  
during t h is  period . In the f in a l  a n a ly s is , skunks were the lead ing  
predators a t the natural n ests  rather than magpies, as was in d ica ted  by 
th e  dummy n est r e s u lt s .
Summary o f Dummy N est S tudies
S t a t i s t ic a l  treatm ent o f  the dummy nest data showed s ig n if ic a n t  
decreases in  magpie predation occurred during May and June of the f i r s t  
reduced period in  1960-61. No such changes were noted during the current 
in v e s t ig a t io n . When the four years o f data fo llow in g  magpie population  
red u ctions were combined, no s ig n if ic a n t  d ifferen ce  in  magpie predation  
was observed during May, but s ig n if ic a n t  decreases did occur during June 
and when M^ and June weœ considered to g eth er . However, only in  June o f  
1960-61 was the decrease in  magpie predation commensurate with magpie 
red u ction  on the e n tir e  study area and on the se c tio n  contain ing the  
dumny n e s ts .  S im ilar amounts o f magpie predation on dumny n ests  were 
observed in  both areas o f  h i ^  and low magpie con cen tration s. Magpie 
predation decreased from May through July w hile skunk predation increased  
over t h is  same p eriod . I t  i s  b e liev ed  th a t s in ce  magpies lo c a te  n ests
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by s ig h t  a lon e, th e  in crea se  o f cover from through July was p artly  
resp o n sib le  fo r  the decrease o f magpie predation. Skunks were not de­
terred  by the new v eg e ta tio n  s in ce  th ese  predators lo c a te  n ests  p r i­
m arily  by sc e n t. These f in d in g s  were evidenced by the fa c t  that magpies 
were l e s s  su c c e ss fu l a t lo c a t in g  n ests  in  heavy and medium cover than 
th o se  in  l ig h t  cover. Skunks were equally  su c c ess fu l in  a l l  degrees 
o f  n est concealm ent. Dummy n ests  provided valuable inform ation for  
id e n t ify in g  predators a t w ild  and game farm n e s ts , as w e ll as in d ic a ­
t in g  which predators were most a c t iv e  in  the Burnt Fork. The in te n s ity  
o f  magpie and skunk predation on dummy n ests  from May through July sup­
ported th e f in d in g s  obtained among natural pheasant n e s ts . However, 
th e  amounts o f predation on dumny n ests  d iffered  from those o f  the  
tru e n e s ts ;  dumny n ests  over-emphasized magpie predation w hile natural 
pheasant n ests  were more favorab le to  predation by skunks.
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EVALUATION OF MAGPIE CONTROL AND ITS EFFECTS ON THE PHEASANT
Local sportsmen and ranchers have lon g  considered the magpie to  
be an important predator on pheasant eggs. This has resu lted  in  numer­
ous sporadic co n tro l programs which have been la rg e ly  undirected and 
have produced few , i f  argr, s ig n if ic a n t  r e s u lt s .  Therefore, a lon g-  
range study o f  magpie predation on pheasant eggs was in i t ia t e d  in  the 
Burnt Fork V alley  to  eva lu ate the d e s ir a b il i ty  and f e a s ib i l i t y  o f mag­
p ie  co n tro l as a method fo r  in crea sin g  pheasant production.
Magpie Control
Population Reduction. Prior to  magpie reduction in  1956 and 1957 > 
Brown (1957) determined th e average d en sity  o f a c t iv e  magpie n ests  on 
th e study area to  be 58 .0  a c t iv e  n ests  per square m ile . Censusing the  
e n t ir e  area in  th e spring o f 1959, A tw ell (1959) found a s im ila r  density  
o f  59 .8  a c t iv e  n ests  per square m ile . Therefore, the average density  
during th e four years when magpie con tro l was not in  e f f e c t  was 58.6  
n e s ts  per square m ile .
In  i 960 and 1961, O'Halloran (196I )  conducted an in te n s iv e  magpie 
con tro l program, removing UoB and ihB magpies from the study area during 
th e  r e sp e c tiv e  y e a r s . Spring n estin g  censuses showed an average density  
o f  28 .1  a c t iv e  n ests  per square m ile , or a 52 per cent reduction from 
th e  natural magpie population . M aintaining th is  reduced le v e l  n e c e s s i­
ta te d  w inter trapping during the current study a ls o . In 1962 and 1963, 
381 and II46 m agpies, r e s p e c t iv e ly , were removed from the w inter popula­
t io n s .  These reductions re su lted  in  a spring n estin g  d en sity  o f 28.9
- 76—
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n e sts  per square m ile , a 5 l  per cent reduction from the natural period . 
Such fin d in g s  in d ic a te  th a t magpie con tro l may be f e a s ib le ,  but only 
from th e  standpoint th a t magpie populations can be reduced; to main­
ta in  th e  reduced l e v e l ,  i t  was necessary to trap and remove magpies 
each w in ter.
Cost o f  R eduction. The f e a s i b i l i t y  o f a predator control pro­
gram can be measured, not only in  terms o f reduction o f the predator, 
but a lso  w ith resp ect to  the co st involved  in  such a reduction . In 
i 960 and 1961, O’Halloran ( l9 6 l )  trapped a t o ta l  o f  1 ,031 magpies at a 
c o s t  o f  about $ .7  ̂ per bird captured. The amount varied  from a low o f  
$ .6 i| in  i 960 to  $ .9 5  in  I 96I .  However, O’Halloran concluded th at even 
t h is  co st must be considered very general, " . . .  fo r  only 556 b ird s  
were a c tu a lly  removed. The remainder were banded b ird s th at were re­
lea se d  when captured. As the presence of b ird s in  th e  trap tended to  
a t tr a c t  other b ird s to  the tra p , the removal o f banded b ird s would be 
expected to  decrease the catch ."  Therefore, the co st per magpie r e ­
moved would have been considerably greater i f  the banded b ird s had not 
been re lea sed .
The co st per b ird  captured as computed fo r  I 96O and 196I ,  in ­
cluded trap  co n stru ctio n , la b o r , b a it ,  and v e h ic le  expenses in  running 
th e  trap  l i n e .  I t  i s  u n lik e ly  th a t an organized magpie control program 
could trap and remove b ird s at a le s s e r  expense than was determined for  
t h i s  study. T herefore, the co st o f  magpie con tro l seems p ro h ib itiv e .
E ffe c ts  o f  Magpie Control on Pheasant Reproduction
The su ccess and d e s ir a b i l i t y  o f the magpie con tro l program was 
evaluated  w ith resp ect to  i t s  e f f e c t s  on pheasant reproduction. Two
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a s p e c ts  were p r im a rily  used to  measure th e se  e f f e c t s ;  changes in  in ­
t e n s i t y  o f  egg p red ation  and d if fe r e n c e s  in  pheasant p ro d u c tiv ity  b e ­
tween th e  n a tu ra l and reduced magpie p op u lation  p er io d s .
Pheasant egg p red ation  by magpies accounted fo r  1 1 .9  per cent  
o f  a l l  bona f id e  c lu tc h e s  d estroyed  in  th e  Burnt Fork b e fo re  magpie 
c o n tr o l was p r a c t ic e d . This rep resen ted  an average o f  2 0 .L per cent 
o f  a l l  n e s ts  d estroyed  by predators a lo n e . F o llow in g  magpie c o n tr o l, 
9 .3  per cen t o f  a l l  bona f id e  n e s ts  were destroyed  by m agpies, or 1 7 .L 
per cen t o f  th e  n e s ts  d estroyed  by v a r io u s  p red a to rs. These d i f f e r ­
en ces were t e s t e d  s t a t i s t i c a l l y  and no changes occurred a t  th e   ̂ per 
cen t co n fid en ce  l e v e l .  N eith er  were th e  changes p rop ortion ate  to  th e  
50 per cen t red u ctio n  o f  th e  magpie p o p u la tio n . I t  i s  apparent then  
th a t  c o n tr o l had l i t t l e  e f f e c t  on d ecrea sin g  th e  amount o f  magpie 
p red ation  on eggs in  bona f id e  n e s t s .
The su c ce ss  o f  a predator co n tro l program can a lso  be measured 
>jith r e sp e c t  to  th e  r e s u lt in g  in c r e a se  o f  the prey p op u la tion . B eing  
com parable both  b e fo re  and a f t e r  magpie c o n tr o l,  the w ild  pheasant 
p o p u la tio n s  e s p e c ia l ly  should be in d ic a t iv e  o f  any in crea sed  produc­
t io n .  In  19^9, 26 w ild  broods c o n s is t in g  o f IL6 young su rvived  to  th e  
l a s t  week o f  A ugust. F o llo w in g  magpie c o n tr o l in  1962 and 1963, n ea r ly  
id e n t ic a l  r e s u l t s  were obta ined  when an average o f 29 w ild  broods and 
iSO young were lo c a te d  during a comparable period  in  August. L ik ew ise , 
when th e  average numbers o f  young per hen based on th e t o t a l  w ild  hen 
p o p u la tio n  in  l a t e  August was compared, th e r e  were 2 .3  young per hen 
b e fo r e  magpie red u ctio n  as opposed to  2 . k  young per hen during th e  en­
t i r e  reduced p eriod  o f I960 throu^i I 963 . Thus, no dem onstrable change 
in  pheasant p r o d u c tiv ity  was observed fo llo w in g  a SO per cen t red u ction
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o f  n e s t in g  m agpies on the stu d y  area .
The fo r eg o in g  data in d ic a te  th a t  a lthough magpies were an im­
p o rta n t p art o f  th e  t o t a l  predatory fo r c e  which acted  upon the pheasant 
p o p u la tio n  in  th e  Burnt Fork, they th em selves were not l im it in g  fa c to r s  
o f  pheasant rep rod u ction . A ccord in g ly , magpie co n tro l can be con sid ered  
n e ith e r  f e a s ib le  nor d e s ir a b le  as a method o f  in c r e a s in g  pheasant pro­
d u c t iv i t y .
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SUWMARY AND CONCLUSIONS
1 . The fo u rth  and f in a l  phase o f  a long-term  in v e s t ig a t io n  to  
determ ine th e  r o le  o f  th e  magpie as a predator on pheasant eggs was 
conducted on a 6 .3  square m ile  study area in  th e  Burnt Fork V a lle y ,
30 m ile s  south o f  M s s o u la , Montana, during 1962 and 1963.
2 . A So per cen t red u ctio n  from th e  n atural magpie n e s tin g  
p o p u la tio n  was procured through w in ter trap p in g  and removal o f magpies 
during both  y e a rs  o f  th e  s tu c^ . The degree to  which th e  reduced mag­
p ie  p op u la tion  a f fe c te d  th e  rep ro d u ctiv e  r a te  and p r o d u c tiv ity  o f  w ild  
and r e le a s e d  pheasants was measured and compared to  data obtained p rio r  
to  magpie c o n tr o l.  Supplementary in form ation  was obtained  by record in g  
magpie p red ation  on dumny pheasant n e s t s .
3 . O bservations o f  19 bona f id e  w ild  c lu tc h e s  and 62 bona f id e  
c lu tc h e s  o f  game farm hens during th e  two y ea rs  rev ea led  average c lu tc h  
s i z e s  o f  1 0 .2  eggs and 8 .1  eggs fo r  w ild  and r e le a se d  h en s, r e s p e c t iv e ­
l y .  The average w ild  c lu tc h  s i z e  was id e n t ic a l  to  th a t produced in  
th e  Burnt Fork p r io r  to  magpie r e d u c tio n , and was comparable to  w ild  
c lu tc h e s  found in  Idaho, Oregon, and w estern Montana.
U. The h a tch in g  su ccess  o f  1 7 .6  per cen t fo r  bona f id e  n e s ts  
during t h i s  study was on ly  s l i g h t l y  g rea ter  than th e  I 6 per cen t su c cess  
observed  b e fo re  magpie c o n tr o l was p r a c t ic e d . Bona f id e  w ild  n e s ts  had 
a 26 per cen t su c c e ss  as compared to  I 6 . I  per cent fo r  game farm n e s t s .  
H atching p ercen tages fo r  w ild  n e s ts  were 2 to  3 tim es l e s s  than th o se  
rep o rted  fo r  o th er  s e c t io n s  o f  th e  n a tio n , in d ic a t in g  lo s s e s  o f  pheasant
eggs in  th e  Burnt Fork were e x c e s s iv e .
—6O—
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5 . P redation  o f  eggs in  bona f id e  n e s ts  was the most im portant 
s in g le  fa c to r  l im i t in g  pheasant p rod u ction . N early 5U per cent o f  
u n su c c e ss fu l bona f id e  n e s ts  were destroyed  by v a r io u s p red ators, a 
f ig u r e  which was 3 to  U tim es as great as found by o th er  workers in  
th e  M idwest, Idaho, and Oregon.
6 .  Magpies d estroyed  an average o f  1 1 .9  per cen t o f  th e w ild  
and game farm n e s ts  during th e  n a tu ra l magpie p op ulation  p eriod . This 
d ecreased  to  9 .3  per cen t fo llo w in g  red u ctio n . The d iffe r e n c e  was not 
s ig n i f i c a n t  a t  th e  5 per cen t l e v e l  o f  con fid en ce and was not commen­
su r a te  w ith  th e  50 per cen t red u ctio n  o f  m agpies. Of th e  n e s ts  d es­
tro y ed  by p red ators o n ly , magpies were r e sp o n s ib le  fo r  2 0 .U per cent  
p r io r  to  red u ctio n , a s  compared to  1 7 ,L per cent fo llo w in g  red u ctio n . 
A gain , no s ig n i f ic a n t  change occurred a t  th e  5 per cen t con fid en ce  
l e v e l .  Magpie p red ation  on pheasant eggs was most in te n se  in  May, de­
creased  through June, and was p r a c t ic a l ly  n o n ex isten t in  July  and 
A ugust. The com bination o f  in crea sed  pheasant n e s t in g  cover , and th e  
abundance o f  n a tu ra l magpie food s o th er  than pheasant eggs as th e  
summer p rogressed , was ap p aren tly  r e sp o n s ib le  fo r  t h i s  d ecrea se .
7 . Magpie p red ation  on eggs in  game farm n e s ts  decreased from  
Ih per ce n t in  to  5 .8  per cent in  1962-63 . This d ecrease was 
c o r r e la te d , not w ith  magpie re d u c tio n , but w ith  d ates o f r e le a s e s  o f  
game farm hens during the r e s p e c t iv e  p e r io d s . Game farm n e s ts  e s ta b ­
l is h e d  during A p ril and May were more s u s c e p t ib le  to  magpie pred ation  
than th o se  e s ta b lish e d  in  June.
8 . Skunks were th e  le a d in g  predators o f  pheasant eggs during  
b oth  y e a r s .  A y e a r ly  average o f  3h»7 per cen t o f  u n su cce ss fu l w ild  
and game farm n e s ts  was d estroyed  by skunks, n early  U tim es the amount
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a t tr ib u te d  to  m agpies. Skunk predation  was low est in  May and in creased  
through June and J u ly . S ince th e se  predators lo c a te  n e s ts  by s c e n t ,  
th e  in c r e a s e  o f  cover as th e  summer advanced did not d eter  predation  
by skunks.
9 . F a cto rs o th er  than p red ation  accounted fo r  the lo s s  o f  U6.6 
per cen t o f  a l l  u n su c c e ss fu l bona f id e  n e s t s .  Mowing was th e  lea d in g  
ca u se  o f  n e st  d e s tr u c t io n  in  t h i s  ca tegory  and was r e sp o n sib le  fo r  26 .6  
per cen t o f  the n e st  l o s s e s ,  n early  3 tim es th e  amount caused by magpie 
p red a tio n ,
10 . Summer brood co u n ts , in v o lv in g  208 sep a ra te  broods fo r  th e  
two y e a r s ,  r ev e a led  average brood s iz e s  o f  6 .2  young fo r  w ild  h en s, 
i i .2  young fo r  game farm h en s, and 2 .6  young fo r  unknown h en s. Except 
f o r  th e  unknown b rood s, which showed a d ecrease  in  average s iz e  during  
t h i s  stucfy, th e s e  averages were comparable to  th o se  found w h ile  th e  
p h easan ts were under th e  in f lu e n c e  o f  th e  natural magpie p op u la tion .
1 1 . An in c r e a s e , over th e  n a tu ra l p er io d , in  brood su r v iv a l and 
th e  number o f  hens w ith  broods was observed during th e l a t e  August cen­
su s e s  o f  1962 and 1963 . However, i t  was a sc e r ta in e d  th a t th e  l a t e  
peaks o f  hatch  during th e  current stucfy were r e sp o n s ib le  fo r  th e  in ­
c r e a s e s ,  not magpie r e d u c tio n . Average w ild  and game farm brood s iz e s  
in  l a t e  August were s l i g h t l y  sm a ller  than r e s p e c t iv e  averages during  
th e  n a tu ra l p er io d .
1 2 . The number o f  young per hen, based on th e  e n t ir e  fem ale  
p o p u la tio n  in  l a t e  August o f  1959 , was 1 .5 .  F o llow in g  magpie c o n tr o l ,  
th e  number o f  young per hen in  l a t e  August ranged from 1 .0  in  I960 to  
2 .5  in  1962, and averaged 1 .9 .  However, i t  was e s ta b lish e d  th a t  magpie 
c o n tr o l was not th e  major cause e f f e c t in g  t h i s  in c r e a se . I t  may be
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concluded th a t no m easurable in c r e a se  in  pheasant p r o d u c tiv ity  r e su lte d  
from th e  SO per cen t red u ctio n  o f m agpies, o r , i f  a minor in cr e a se  did  
o ccu r , i t  was masked by o th er c o n tr o llin g  fa c to r s .
1 3 . Dummy pheasant n e s ts  were p laced  in  th e f i e l d  during May 
and June o f  both  th e  reduced and n atu ra l magpie population  p er io d s .  
S t a t i s t i c a l  comparisons o f  r e s p e c t iv e  data were made and no s ig n i f ic a n t  
change in  magpie p red ation  occurred during th e current study. When 
data from a l l  four y e a rs  o f  the reduced p eriod s were combined and com­
pared to  data o f  th e  n a tu ra l p er io d , no s ig n i f ic a n t  d if fe r e n c e  was 
noted  in  Kay, but s ig n i f i c a n t  changes did occur during June and when 
May and June were con sid ered  to g e th e r . However, none o f  th e changes 
were commensurate w ith  th e  ^0 per cen t red u ction  o f  n e s tin g  m agpies.
l i | .  I t  may be concluded th a t  magpie co n tro l i s  n e ith e r  f e a s ib le  
nor s u c c e s s fu l  as a method o f  in c r e a s in g  pheasant p rod u ction . The c o s t  
o f  such a program i s  in  i t s e l f  p r o h ib it iv e .  A $0 per cen t reduction  
o f  magpie n e s t in g  p op u la tion  r e s u lte d  in  no p rop ortion ab le  d ecrease o f  
magpie p red ation  on eggs o f  true pheasant n e s t s ,  or o f  dummy pheasant 
n e s t s .  A ccord in g ly , no s ig n i f ic a n t  in c r e a se  in  pheasant p r o d u c tiv ity  
occurred fo llo w in g  magpie c o n tr o l .  The magpie appears to  be im portant 
o n ly  as i t  c o n tr ib u te s  to  th e  t o t a l  predatory fo r c e  and to  o th er regu­
l a t in g  fa c to r s  which l im it  pheasant p rod u ction .
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TABLE XX 
PHEASANT WINTER FLUSH COUNTS 
BURNT FORK 1962
D ate Cocks
D aily  
Hens T o ta ls
F lu sh in g
Hours
Running
T otal
2—Ii—62 12 20 32 2 .5 32
2 -1 0 -6 2 6 33 39 2 .5 71
2 -1 1 -6 2 28 73 101 b.o 172
2 -1 7 -6 2 U 2 6 3 .0 178
3 -3 -6 2 13 52 65 b.o 2b3
3—1|-62 20 3 l  5b b .o 297
3 -1 5 -6 2 3 l 5  18 2 .0 315
3 -2 0 -6 2 9 2b 33 3 .0 3b8
SUmARY
Cocks . . . #  Hens . . . 253
Sex r a t io  (M:F) = 1 cock : 2 .66 hens
T ota l f lu s h in g  hours = 25 hours
B irds flu sh ed  per hour (a v g .)  = 1 3 .9  b ird s/h o u r
N ote: Area covered tw ic e  p lu s sea rch in g  and f lu s h in g  pheasants a t  r o o s t ­
in g  and fe ed in g  s i t e s  where co n cen tra tio n s were h i ^ .
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TABLE XXI 
PHEASANT WINTER FLUSH COUNTS 
BURNT FORK 1963
Date Cocks Hens
D aily
T o ta ls
F lu sh in g
Hours
Running
T ota l
1 -2 0 -6 3 29 33 62 2 .0 62
1 -2 7 -6 3 15 36 51 3 .0 113
2 -1 0 -6 3 16 17 33 3 .0 116
2- 16-63 8 15 23 2 .0 169
2 - 17-63 7 13 20 1 .0 189
2- 2L-63 12 38 50 5 .0 239
3 - 1-63 10 26 36 U.o 275
3 - 3-63 0 8 8 0 .5 283
3 -IU -63 3 lU 17 0 .5 300
3- 15-63 6 13 19 1 .5 319
3 - 16-63 7 21 28 3 .5 317
3 - 17-63 2 5 7 2 .0 35L
3 -2 5 -6 3 3 11 I h 3 .0 368
3 - 26-63 6 11 17 2 .5 385
SÜWMARÏ
Cocks . . . I2 h Hens . . . 261
Sex R atio  (M;F) “ I cock : 2 .1 0 hens
T ota l f lu s h in g  hours = 33*5 hours
Pheasants f lu sh ed  per hour (a v g .)  = 1 1 .3  pheasants/hour
N ote: Area covered tw ic e  p lu s search in g  and f lu s h in g  pheasants a t r o o s t ­
in g  and fe ed in g  s i t e s  where co n cen tra tio n s  were h igh .
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TABLE XXII 
SUMMARY OF MAGPIE POPULATION DENSITIES 
BURNT FORK STUDY AREA 
1956-1963
S e c tio n
N atural Magpiee Por)u la tio n Reduced Magpie P opulation
1956 1957 195t; Î959 1960 1961 1962 1963
h * * i t 9 k 6 10
5 * 61 -K- 67 25 3k 31 32
6 * 25 * 28 8 8 12 6
25 8U 63 h3 3h 21 32 28 29
29 * 18 it 26 9 11 13 10
30 -M- 26 it 18 9 10 9 12
31 L2 Ul 50 37 11 16 13 11
32 U2 it 57 26 21 27 21
33 * 9 k3 26 21 15 25
36 all 79 80 67 21 32 31 23
T o ta l 210 361 173 377 165 189 185 179
TOTAL ACTIVE 
NESTS 361 370 i t 377 165 189 185 179
T o ta l M agpies 
Removed L08 118 381 lU6
# Data u n a v a ila b le .
N ote: S ec tio n s  U, 6 , 29 , 30, 33 , are not com plete s e c t io n s .
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table  X X III
PHEASANT COLOR MARKER KEY 
BURNT FORK STUDY 
1962 R eleases
A p ril 30 R elease  
100 brown markers 
100 green markers 
100 orange markers
June 17 R elease  ̂
100 pink markers 
100 b lu e markers 
100 w hite markers
GENERAL KEY 
(For each 100 in d iv id u a l co lo rs)
I .  33 S in g le  Streamer Markers
A. 17 Squ are-tip  stream ers
1 . 9 o n e-co lo r  com binations
a . w hite t ip  d. ta p e ,
b . red t ip  e . ta p e ,
c .  y e llo w  t ip  f .  ta p e ,
2 . 8 tw o -co lo r  com binations
a . w h ite , ta p e , y e llo w
b . y e llo w , ta p e , w hite
c .  w h ite , y e llo w , tape
d. y e llo w , w h ite , tape
B. 16 s la n t - t ip  stream ers
1 . 8 o n e-co lo r  com binations 
w hite t ip  d. tap e,
red t ip  e . ta p e ,
c .  y e llo w  t ip  f ,  tap e,
2 . 8 tw o -co lo r  com binations
a . w h ite , ta p e , y e llo w
b . y e llo w , ta p e , w hite
c .  w h ite , y e llo w , tape
d. y e llo w , w h ite , tape
w h ite , tape  
y e llo w , tape  
red , tape
a .
b .
w h ite , tape  
y e llo w , tape  
red , tape
g . w h ite , tap e , w hite
h. y e llo w , tap e , y e llo w
i .  p la in  tape
e . ta p e , w h ite , y e llo w
f . ta p e , y e llo w , w hite
g. red , ta p e , y e llo w
h. red , ta p e , w hite
g. td iite , tap e, white
h. y e llo w , tap e, y e llo w
e . ta p e , w h ite , y e llo w
f .  ta p e , y e llo w , w hite
g. red, tap e, y e llo w
h. red, tap e , w hite
I I .  33 One and O ne-half ( l | )  Streamer Markers
A. 17 Square-tip  stream ers
1 , 9 o n e-co lo r  com binations (one s o lid  tape)
2 . 8 tw o-co lor  com binations
B. 16 S la n t- t ip  Streamers
1 , 8 o n e-co lo r  com binations
2 . 8 tw o-co lor  com binations
I I I .  3h Double Streamer Markers
A. 17 Square-tip  stream ers
1 . 9 o n e-co lor  com binations (one s o l id  tape)
2 . 8 tw o-co lor  com binations
B. 17 S la n t- t ip  stream ers
1 . 9 o n e-co lo r  com binations (one s o lid  tape)
2 . 8 tw o-co lor  com binations
(se e  above) 
( s e e  above)
( s e e  above) 
(se e  above)
( s e e  above) 
( s e e  above)
(se e  above) 
(s e e  above)
‘-Green p a in t was su b stitu te d  fo r  w hite on a l l  markers o f  th ese  r e le a s e s .
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TABLE XXIV
PHEASANT COLOR MARKER KEY 
BURNT FORK STUIY 
1963 R eleases
May 10 R elease
I .  150 Purple Neck J esses
A. 50 S in g le  Streamer Markers
1.
2 .
2$ Square-tip  stream ers
a . 5 w h ite , tape
b . 5 y e llo w , tape
c . 5 ta p e , w hite
2^ S la n t- t ip  stream ers
a . 5 w h ite , tape
b . 5 y e llo w , tape
c . 5 ta p e , w hite
B. 50 One and O ne-half Streamer Markers
1 . 25 Square-tip  stream ers
a . 5 w h ite , tape
b . S y e llo w , tape
c .  S ta p e , w hite  
2$ S la n t- t ip  stream ers
a . 5 w h ite , tape
b . 5 y e llo w , tape
c . 5 ta p e , w hite
2 .
C. SO
1.
2 .
Double Streamer Markers
25 Square-tip  stream ers
a . 5 w h ite , tape
b . 5 y e llo w , tape
c . 5 ta p e , w hite
25 S la n t- t ip  stream ers
a . ^ w h ite , tape
b .  ̂ y e llo w , tape
c . 5 ta p e , w hite
d.
e .
d.
e .
d.
e .
5 ta p e , y e llo w  
5 p la in  tape
S tap e, y e llo w  
^ p la in  tape
5 tap e, ye llo w  
5 p la in  tape
d. 5 ta p e , y e llo w
e . 5 p la in  tape
d. 5 tap e, y e llo w
e . 5 p la in  tape
d. $ ta p e , y e llo w
e. 5 p la in  tape
I I .  150 Red Neck J e sse s  (Same com binations as given above.) 
June 5 R elease
I I I .  150 Brown Neck J e sse s  (Same combinations as given above.)
IV. iSO Green Neck J e sse s  (Same combinations as given above.)
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TABLE XXV 
ADULT PHEASANT MORTALITIES^
Wild Previous
Game Farm Hens
1962 tW
Hens Cocks R eleases R eleases R eleases
Unknown Unknown 
Whether R elease  
Wild or o f  
Game Farm Game Farm 
Hens Hens^ T otals
6r 6T
Grand
T otal
Great-Horned Owl 5 11 0 8 Ih h 26 6 0 h2 7 7 0 0 38 7h 112
R ed-Tailed Hawk 0 0 0 0 0 0 0 0 0 0 2 1 0 0 2 1 3
Red Fox 0 0 0 2 0 0 0 0 0 33 0 0 0 1 0 36 36
'Skunk 0 0 0 0 0 0 2 0 0 0 0 1 0 0 2 1 3
House Cat 3 1 1 0 0 1 16 1 0 6 1 0 0 0 21 8 29
Dog 2 0 1 2 2 0 13 2 0 8 h 0 1 0 21 12 33
Car 0 1 0 0 0 0 2 0 0 h 0 0 0 0 2 5 7
Mowing 3 2 0 0 0 0 10 0 0 9 1 0 0 1 lii 12 26
Unknown 1 1 1 0 21 19 7 12 0 7 9 2 5 1 23 23 16
T o ta ls 11 16 3 12 (37 )(2 li) 76 21 0 109 2h 11 6 3 123 172 29S
^Data covers from January 1 , 1962, through August 31, I 963 .
M o r ta lit ie s  determined from recovery o f neck markers and/or le g  bands o f game farm hens re leased  prior  
to  1962; th e se  k i l l s  were not included in  the t o t a l s .
-landowner inform ation o f  k i l l s  where neck markers or le g  bands were not recovered.
I
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TABLE XXVI
CAUSES OF GAME FARM HEN PHEASANT MORTALITIES RELATED TO RELEASE DATEŜ
8
ci'3"Ï3
CD
"nc3.3"
CD
CD■D
O
Q .C
a
o3
■D
O
CD
Q.
■D
CD
C/)
o'3
Cause o f  M orta lity
1962 R eleases^ 1963 R eleases T ota ls
A pril 30 June 17 Both May 10 June 5 Both T otal % of' 
No. TotalNo. % No. % No. % No. % No. % No, %
Great-Horned Owl 19 38.8 13 27 .1 32 33 .0 31 1 2 .5 11 30 ,6 12 38 .5 7 l 35 .9
Red Fox 0 0 .0 0 0 .0 0 0 .0 21 32 .9 9 2 5 .0 33 30 .3 33 16 .0
House Cat 5 10 ,2 12 25 .0 17 1 7 .5 1 1 .1 5 13 .9 6 5 .5 23 11 .2
Bog 12 2h«5 3 6 .3 15 1 5 .5 6 8 .2 2 5 .6 8 7 .3 23 1 1 .2
Skunk 0 0 .0 2 1 .2 2 2 .1 0 0 .0 0 0 .0 0 0 .0 2 1 .0
Mowing 2 l . l 8 16.7 10 10 .3 5 6 .9 1 1 1 .1 9 8.3 19 9 .2
Car 2 h . l 0 0 .0 2 2 .1 2 2.7 2 5 .6 1 3 .7 6 2 .9
Unknown _9 18.3 12 20.7 12 1 9 .5 1 5 .5 _3 8 .3 2 6 .1 26 12 .6
T o ta ls
■ I.; .. . .  1. 1 1 —
l 9  100 .0 L8 100.0 97 100.0 73 100 .0 36 100.0 109 100 .0 206 100 .0
Nine game farm hens fo r  which the r e le a se  dates were unknown are not included: see  table.iXXV, 
-Twenty-one m o r ta lit ie s  o f the 1962 r e le a se s  were lo ca ted  on the study area in  1963; see  table.XXV.
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